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© Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises in en external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU end the head end of the system 
end between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
^ subscriber via a single drop cable connecting the subscriber 
^ to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises* 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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roent of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

summar y of the Invention ^ 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television ^ 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention . 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c* 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5. 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 

CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I . Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 



Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical- 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g , television signals from studio cameras or 
video recorders, ni audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 

are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
oa y be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ( "HDRC" ) 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

In addition to adding forward data and 

forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 



the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36, 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU* Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 

network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU . 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 

* signal portion to a television signal on a predeter- 

mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is timed. 

t This television signal is applied to the SU's asso- 

ciated drop cable DR0P1, DROP2, etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 



10 



016723 



drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber^ SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 
3- VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals- This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 



01 67237 

-14- 

Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPO. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above- In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . subscriber Unit 

Figure 2 shows a typical subscriber unit 
SU1 in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184, In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352F or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ( M P/D OUT") terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned - 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA M without regard for its logical polarity. ) 
Resistors 142-147 are piill-up resistors convention- 
ally associated with selected inputs and outputs of 

addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals («+•» and »-») from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184- Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-freguency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 1B2 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 

HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14* In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200* The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
(«FM U ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12* A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ( "RTS" ) signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal -digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0» 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 

to head end 12* 

For enabling communications between the 
ECU and each associated subscriber SUB1, SUB2 ... 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B f and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF M ) demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55 . In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical ,r l" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor 1 s collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU- This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts* Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40* For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead* 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT")/ CLOCK ("CLK"), 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400 , is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 * 
denotes a typical AND gate? reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop? reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s , reference number 264 denotes a typical 
latch- The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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TABLE B 



Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 



evil 



13 
14 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 OT4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND ( ,f RTS H or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ("RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412, The PRI, CD A, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186. performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e.g., channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQ1, INTA0, DRQ0, Al, A2, PCS0, 
TIOUT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
( "DMA" ) for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTA0 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control or data »D") within the USART 
register set selected by the Al signal . The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T0OUT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ( "CLKOUT" ) , READ ( M RD ,f ), and WRITE 
("WR") leads* The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with XJSART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above ♦ 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0~AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCS0"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TO IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 

with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The 0C terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECO, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ( M RD" ) , 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
<"GND M ) leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks* 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal* A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K~byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ( M RAMs w ) 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU f & associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60* 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532 f 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 

typical master SPU in detail* 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764* Voltage regulator circuit 764 
supplies as an output ( n + M ) all necessary regulated 
DC voltages required to operate the circuitry of the 

SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 



01 67237 

-39- 

presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber^ master SPU would supply power to the drop 
cable * 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse EDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers * 
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television apparatus and other equipment within the 

subscribers 1 premises . 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier freguency of 430 KHz* This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SFU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710* 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light, in the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700 . 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783 . In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745 . 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 74B is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778 . The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782 , each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz . The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 , which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889* 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC" ) 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NR2I forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19-125 MHZ, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in mzi 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MH2 modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
CRTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866 . 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 



01 67237 

-46- 



higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor" ) is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
-Drop Processor" ) . The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A ECU/SPU Communica tion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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reguests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU*s 
digital unit 55 using a two-level polling scheme* 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU) • Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
••cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
its present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service . 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable* 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ("ACK/NAK") handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then exght 
data bits (transmitted low-order bit first), a parity 
bit, and at least one bit time of mark condition as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 

~« pra-to-SPU link at least a prede- 
SPU sensing on the ecu-to =>ru 

termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
man ds until character framing is re-established by 
the ECU. The ECO periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

Mpgga ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data field is 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although adding 
1/llths overhead to each message character, increas- 
es framing integrity and permits increased 
through-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU- to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU* Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 

may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor* 
The other commands are sent from the Data Processor* 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select)* 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence * 



08 



Define device poll 
sequence* 



84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers* All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU's address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 

of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes. The device command and data bytes together 
comprise the message* The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 

(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non-flashing mode 

03 Enable or disable data input to 

the device. 



04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2 ) , a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to Belect either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0» or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 

in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

Command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes . The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SFU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913 . At step 913 , 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer . The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If ,f yes u , the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand r if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
guest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service .Reguest is 
detected at step 951, the program branches to step 
966 where the 04 Buffer is checked to determine 
whether or not the Drop Processor has received an 04 
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Comroand from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer, if the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the. Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976. because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECOs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte (»N»), 
a COMMAND byte («CMD»), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD) . As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16 -bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes* These four bytes 
are two MASK bytes ( "MH" and "ML" ) followed by two 
REFERENCE bytes ("RH" and "RL" ) . Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly* Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD) , and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of fractions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU'S memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to tt l" or to "0 W depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WritE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscrifce to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15. and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels . Thus , the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel . By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logxcal 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("UnilOO" ) . 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and »MDH«) 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth* Also, the READ 
message may be used to examine various portions of 
an ECU ? s data or program memory to diagnose faulty 

or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8 , F9 , FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors , and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011 )• As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force time any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause all subscriber television sets connected to 
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the CATV system to tune to a channel on which xns tac- 
tions and news may be communicated to subscribers m 
the event of a civil emergency. Also, this message 
oa y be used to automatically tune a subscriber s 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

As shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
HAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) egual to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
ma y be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed m by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU's memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs* The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to u l tt or to n 0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU's send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber , and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte* 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to 11 0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 



0167237 

-78- 



the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period tamer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to w l w , then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to M l w . Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "l", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed . 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor* As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time* A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003* Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002 r operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC . 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to" step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC f s message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine 16 a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SFU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a Dump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop* The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 

flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 

to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU»s memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE) , the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU f s or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU's send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
ffi emory location in an application program to which 
the program should jump. These values may poxnt to 
the start of an application program, or to a poxnt 
within an application program if the application 
program had previously returned to the mam routine 
prior to completing the application program's task. 
Based upon the entry contained in the Dump table, 
the Operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program ( "APL" ) specified by the jump table 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the 3 counter is incremented as earlier described, 
The routine then advances to step 1067 to return to 
the main loop. 

n pprate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
the Data Processor, the program branches to the oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs. 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
me ssage is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required and the 
operate 3 routine advances to step 1083 to return to 

• aR earlier described. Although in 

the mam routine as ear-iie* « 

the flow chart of Figure 18g no action is taken in 
respo.se to an 01, 03, 05, 07 or 08 response.^ it will 
be apparent to those skilled in the art that various 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses* For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact* 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred* If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2 ) , 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (API*). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"; The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order -event LED on the 
subscriber '6 SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event* Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECO and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not reguire the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU) . Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL" ) byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ( "ADH" ) specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ( "CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL" ) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Pollin g Protocol 

The first polling method is the so-called 
General Level Request ( U GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 



01 67237 

-95- 

(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com* 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level { tt LVL" ) byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte- If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR "bytes ) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "lO", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3. Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU* 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level* As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level* The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL" ) byte* Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value* 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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PIRWC CTL BYTE 



Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The EOT should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL. 



B2 Function 

0 set PIW in ECU off, 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message* The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window 11 and to locate within 20 milliseconds an ECU 
sending the priority poll response* 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL (»CTL M ) byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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inforroation, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 

and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send- If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort, method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH" ) and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH" ). The BSI message is sent by the CCC fol- 
lowing receipt of a GFR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSIAL" and "BSLAH" ). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL" and "SSLAE"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH" ) . This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
(«GPRV U ), comprising one or two bytes of "11111111" • 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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a, 3 


0366 


6563 


733 




to 


CO»4tl 



t diaabl* 

0366 
•nab la 

0S6A 
036C 3C 



I 
t 



clr apuval, t 



760 
761 



t id 
tast 

to 



a* dataOl 



I indicator currant 



indicator curmtl 



t port aat 



% vlf OUtDU 
I k»y board 
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CP/ft TlXS-47 R8SEMBLER VZ.Z 



POSE 18 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






762 


1 






036E 


36AA 


763 




diclr 


il v 101010b 


IBS /Id 


47 


764 




Id 


A, £01 lib 


©571 


3F1C 


763 




St 


&, slrb 


0573 


13 


766 




xeh 


a, sir 


0574 


366A 


767 




■iclf 


11, 101010b 


rrol i 


vnabls 








* 






766 


1 






0376 


63D9 


769 




b 








77© 


1 






©378 


36AA 


771 




►20t dlelr 


11, 101010b 


037A 


46 


772 




Id 


*,£0110b 


037B 


3F1C 


773 




St 


*, sirb 


037D 


13 


774 






a, sir 


037E 


49 


775 




Id 


a, £0000b 


057F 


3A8D 


776 




out 


a v tepid 



top 

ROM POSE NO. 

0581 366A 
ntrol dlMbl* 



disable 

0389 41 
0SSA 3FH3 



0592 3CB0 



0596 3B54 

0598 3932 
ntly on 

039A 65D9 

0S9C 3B14 

039E 3972 
ntly off 

0SA0 65D9 



777 
778 | 



•Iclr 11 t 101010b 



780 | 
781 



cosAlli dlelr 



784 
785 
786 | 
787 
788 | 
789 

790 | 

791 | 

792 | 

793 | 

t 



11, 101010b 

SpUV*l t 1 

a,*h'l 

A, SpUlk 

*, spucp 
rites 



Id 
st 

St 

call 

b 



rslay control 



• Id 
tsstp 
b 

clr 



a, d*t*01 
zf 



800 | 
801 



*©p04,l 
spusl,3 



804 f 

805 co*501t sst 

806 f 

807 clr 



%op04, 1 
spusl % 3 



808 | 

809 b 

810 i 

811 | 

612. | elsar dsvlcs display 
813 | 



; rvfoots co 



I tifflsr £ s 



I rsmot* co 



f ksy boaro 



I pow»r rslay on 
I powsr rslay curr* 



I qowwv rslay off 
t powsr rslay currt 
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LOC OBJ LINE 







814 


1 












0302 


4F 


619 


CI 


»s600t 


Id 








03A3 


3P35 


816 






St 


a, ldat»l 






esos 


3F37 


617 






«t 


a, ldatll 






09A7 


3F39 


818 






«t 


A« ld«Ml 






03A9 


3F3B 


819 
620 






•t 


a, idaall 






DWflP 


3C3B 


821 


1 




Id 








Man 




QCfi 






or 


eon lb 






03AF 


3F3& 


094 


m 




•t 


a, ldatis2 






IMP A 


•IVmM 


PCJ 


1 




Id 


A, ldAtl2 






WBd 




Oco 






or 


A,£0111b 






10303 




CNSr 

BAD 






St 


A, ldAtl2 








3C3W 


BOA 

829 


1 




Id 


a, ldas*2 


* 






joe/ 


830 






or 


a* C01 1 lb 








3F3R 


B4 € 

631 
832 






•t 


A, ldA««2 






OSBD 


3C3C 


633 


1 




Id 


A, ldA«12 






0SBF 


3827 


634 








a, SOI lib 






DftM t 

Kun > 


mec tin o' 
'Hot Nu* c. 


3 • 














OSC1 


3F3C 


639 
836 






St 


A. ldA»12 






05C3 


99 


837 
638 


1 
1 




b 


coro 










839 


I 
















840 


1 




w display control 










841 


1 
















842 


1 








• 




esc* 


3C80 


843 


eo*700i 


Id 


A* dataOl 






05C6 


6E 


844 






tvmtp 


xf 






05C7 


92 


845 






6 


COO701 


< 


display 






846 


I 










coca 


3C33 


847 






Id 


a, diaolk* 






CSCfl 


3823 


848 






or 


a* £001 lb 






85CC 


3F33 


849 






st 


A, dlaplw 


t 


display 






830 


1 












osce 


2330 


831 
632 


ec 


>«703t 


call 


flASh 






0SDB 


99 


833 


1 




b 


coro 






03D1 


99 


834 






b 












835 


1 












0SD2 


3C33 


836 


w701t 


Id 


a,diaplw 






03D4 


383C 


637 






and 


a,£ 1100b 






03D6 


3F33 


638 
839 






•t 


a, dlsplw 


1 


display 


esoa 


82 


660 


I 




b 


co«703 










861 


I 













862 | 

663 f raturn 

664 | 
I 
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PAQE 12 



LOC OBJ LINE SOURCE STATEMENT 



05D9 


397* 


ODD 


cc 


trmt 


clr 


m DUVdtta 3 


u«« * 


















867 


1 








OSDB 


6453 


666 






b 


Mi4 






669 


f 












870 


1 












871 


t 












872 


1 


kvyscan 








873 


1 












874 


t 








OSDO 


3393 


875 




ii3t 


tNt 


spuvml, 1 


05DF 


A4 


876 






b 


o»130 






877 


I 








05E0 


3965 


678 






clr 


■puv»l>2 






879 


1 








05E2 


6457 


860 






b 


sal 5 






881 


1 








05E4 




86a 




ii30i 


call 


key* 






663 


1 








05E6 


3965 


664 


t 




clr 


spuvsl* £ 


0SE8 


6457 


865 
686 


* 


b 


mat 5 






687 


1 












668 











I claar V command 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR C 9) 
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PAGE 13 



SYMBOL TABLE 





COE100 


031B 




COE110 


032B 




COE120 


0327 




C0E200 


0S3* 




COE210 


0349 






0341 






0S4E 




WICJ1V 


MHU 




COE*O0 
COE30O 


0363 

____ 




COE410 


036A 




COS411 


0383 




COE420 


0S7B 




C0E701 

v^^*ah w vfc 


OS 92 
05D2 




PQE5B \. 

(JtiE'^03 


BS9C 
0SCC 




wUbOW 

CQE9A& 


ASfl9 




pncflflto 


ftAftl 




COEA01 














v*co 




pfteoi a 

WUCH1V 






CQEBO0 








0*F5 




wynnrw 








MI1 ^ 

wia 




CQKMAL 


001* 




CORE 






DAT QAM 


AAA 1 




i/M I Hob 


AAAA 
WOP 










naTAit 

WM f M*W 


woe 


W 


UH 1 Hen 


V0O3 




VATA5L 


00O* 




DATA3M 


AAA? 
wo # 






VHOO 




UNT H4H 




* 


X/ATA*L 


0088 




SOTQCT 




W 








DGL 


BWPt 




•tf AIM 


0032 




DISDM 

MS A O^^V 






OTQOTU 


AA-9A 




n ton 
D19HL 






r\ * rm ii 
OI&nLW 


0033 




ITT BR 






CI OQu 


A"Y*tA 

WW 




INuuin 


D0BC 


• 


INCL7TL 


008A 




TkiniTM 


(MAD 




I/POT 


003S 




KESTwH 


00*3 




KEST0L 


00*2 


w 




AAA* 


jh 

V 


UCQTi 1 




• 




00*/ 




KE5T2L 


00*6 












AAAA 


w 


KE5T4M 


00*0 




KE5T*L 


00 *A 






aaaa 
wry 






AAA/* 
00*W 


• 


KE5TBH 


0021 


# 


KE5TBL 


0020 


w 


nbTNO 




* 


KEYNN 


IMkh 




KEYQD 


O02B 




KEY0N 


002C 




Kb To 




• 


KEYSe 


0250 




KEYSC 


00OE 


• 


KEYT 


0300 


w 


KfcT I 0 




♦ 


LCI CUT 


0O0O 




LOASL1 


O03B 




LDASL2 


003C 




LDASnl 


0039 




LDASM8 


0O3fl 




LDATL1 


0037 




LDATL2 


0038 




LDATW1 


0O3S 




L0ATM2 


0036 


• 


LDISP 


0800 




LbCUIH 


008F 




LEC0TL 


008D 




LECOTn 


008E 




LEDD 
LVLFEX 


0310 




LI0VF1 ' 


0600 


* 


LIQVF2 


O008 


• 


LREHO 


0EOO 


• 


0C00 




HA 10 


03E5 
























haioo 


04*B 




HAH 


0440 




HAI2 


0469 




NA220 


0*50 




HA 13 


OSOD 




HAI30 


OSE4 




RAX 4 


0*53 




KAXS 


0*57 




HA 161 


0*60 




HA 1 62 


0463 


» 


MAIN 


03E0 




□VERBA 


0072 


* 


0VER2H 


0071 


♦ 


0VER2L 


0O70 


• 


OVERA1 


0O12 




0VERHI 


0011 


« 


0VERL1 


0010 


• 


PAR ITT 


000C 


« 


PARITY 


000B' 




RDS000 


0515 


* 


READC 


0028 




READN 


0027 


♦ 


REMD0 


0060 




REMDl 


0061 


* 


REHD2 


0062 


• 


REHD3 


0063 


* 


R&ID4 


0O64 




READS 


O06S 


* 


REMD6 


0066 


• 


REWD7 


0O67 


• 


REHOA 


0O6A 




REHOM 


0069 


* 


REHOL 


0O66 




RKCE 


0030 


• 


HI U 1 


O06B 




RNL 


006D 


* 


RNM 


006C 




RURPCH 


00CA 


* 


RURPCL 


ooca 




RURPCM 


0OC3 




SERVRC 


000F 




SPUCP 


0024 




SPU8H 


0003 




SPUSK 


0023 




SPU5L 


0O0S 


* 


SPUTT 


0018 




SPUVDff 


0004 




SPUVSH 


0000 




SPUVSL 


000S 




5PUVUH 


0001 




SPW 


0OFF 




5PWB 


00C7 


• 


TABLE 


0000 


• 


TIMR2H 


00FA 


• 


TIHR2L 


00F8 




TIHR2H 


00P9 




TIMRHN 


00F6 


• 


TIMRMO 


0O1B 




TIHRLN 


00F4 




TIMRLD 


0019 




TIMRHN 


OOFS 


• 


TIMRMO 


001A 


* 


VLFC 


O00A 




VLFEC 


0018 




VLFRB 


0009 


• 


VLFTB 


0008 


• 


VLFTH 


0007 




VLFTL 


0006 


• 


VLFXA 


0032 


* 


VLFXH 


0031 


* 


VLFXL 


0030 




UARPCL 


0OC* 


* 


UARPCM 


O0CS 


• 


URITEH 


0026 


• 


WRITEM 


0025 








DEFINED 


X71 LB 


5ER 


SYMBOL (S> 
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CP/* TLC9-47 OBSfeMBUER VB. 2 



L0C OBJ 



LINE 
1 

e 

3 
4 
9 

6 
7 

a 

9 



7. 1983. 



liovfl.*** VI. 0 

(TWP4740P) 
vlf cotiwun 1 c At i on rout in* 



•nolist 



•list 



£96 if 



ROM PftQE NO. 8 



8010 


297 


erg 


M010 


t rout in* tabls 


* 0010 


238 








0010 66B2 


299 | 
300 


b 


r© 


t start bit dstsc 


0012 66FG 


391 | 

302 


b 


mi 


1 mi bit dwtact 




303 | 








0014 6719 


304 


b 


rca 


% addrttt d at act 


0016 673E 


30S | 

306 


b 


rcf 


t eomtnd dvtvot 




307 | 








0018 67D4 


308 


b 


rep 


; parity in 


0010 67EE 


309 | 
310 


b 


tra 


1 * ack» or * nack' 




311 | 








001C 67FA 


312 


b 


restn 


t atop bit in 




313 f 








00XE 6834 


314 


b 


rstd 


1 damy to restab 




31S | 








0020 6838 


316 


b ' 


restab 


1 stop bit in 




317 | 








0022 6841 


318 


b 


rtfd 


t data in 




319 t 








0024 6871 


320 


b 


rdp 


; parity in 


0026 687F 


321 | 

322 


b 


tdack 


1 f »ck» or • nack* 




323 | 








0028 6863 


324 


. b 


rd*«t 






323 | 
326 fill 








002A 68CS 


327 | 


b 


t0 


f transmit 




329 | 
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CP/N TLCS-47 ASSEMBLER 



PA8E 2 



LOG OBJ 



LINE 



0034 6938 



0038 £944 
003A 6983 
003C 6989 



331 



340 

341 



347 
348 



tdl 


1 


datft out 


trmi 

w 


r 


dot set »»i« 


rduy 


t 


d«My to res 


tdo 


t 


dots out 


*P 


t 


parity put 


tlci 


t 


' lei* bit out 


rtscw 


i 


rtctivi »*ck» 


t«t 


i 


out * stop* 


rst 


i 


rocoivo 'stop 



I III It tit If III llllllll tltttf tUUttUUt 



row PAGE no. a* 



0600 3896 
96Q2 3F12 
0604 2918 



0608 3FF6 
060A 3C1A 



0610 3PF4 



0612 3980 
0614 B9 



al 



0619 3900 
0617 A3 



It 



I 

r 
t 



336 iovf i t 



361 



I' 
I 

r 



367 i 

368 | 

369 | 
378 |' 
371 



373 t 

374 | 
373 | 

376 | 

377 t 
378 



h*600 



rsglstvr push 



st 

wen 



11 



tiMTt.iUrt 



Id 
st 
Id 
st 
Id 
st 



*, t i«rh© 

*,tii 
*, tii 
*,ti«rlo 
*,ti*rln 



chock 



spuvsh, 0 

vlfOOl 



eb«ck 



< tranwit 



tostp 

b 



SDUVSH, 1 
Vlf010 



rout ins for *bnorm 



rout in* for trtnwn 



0618 3BC0 



381 



tVStD *iS08,0 
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CP/H Tl_C9-47 ASSEMBLER V2-2 



LDC OBJ 
061A 9£ 



LINE 



vlfl00 



383 f 





3979 


384 




cir 


vlfrb t 3 1 


B61D 


on 


383 




b 


Vlf200 1 


061E 

BD6B 


2F1B 


3B6 
387 


1 

vlf 100* 


add 


parity, £h'l 1 




388 




•it 


vlfrb,3 1 


BbSc 


on 






b 


vlfS00 1 






399 


t 










391 


t 










392 
393 


i 

V 


data out < vlfB10 1 1 






1 




vlftb,0 


POM 


3986 


394 


Vlf010l 


tHt 


obcw 


MO 


393 


1 


b 


vifOll 


VecD 


Cr AW 


397 


add 


parltt,£h'l 1 






398 


• 

* 






0626 


3B76 


tag 




clr 


*op06,3 I 














VecH 


an 

HO 


AAA 




b 


vlf200 \ 






401 


% 






062B 


3B36 


402 


Vlf011l 


»*t 


*op06, 3 1 






403 
404 


1 










1 










403 


f 


warp routine C vlf200 ) 1 


0S2D 


3CFF 


406 

407 


1 

Vlf200t 


Id 


. a, SpM 1 


062F 


3FC7 


408 




St 


spwb 

* 


0631 


40 


409 
410 


1 


Id 


a,£h'0 


0632 


3FFF 


411 




St 








418 


1 






0634 


2A 


413 




r*t 








414 


! 










419 


1 










416 


1 


rout irw 


■ for abnorwai mods 






417 


I 




t v If 000 > 






418 


1 






0633 


39D4 


419 


Vlf001t 


t»stp 


spuvdm, 1 


nting 


7 










0637 


6647 


420 




b 


vlf002 






421 


1 






0639 


39E4 


422 


tsstp 


spuvdntf £ 


063B 


6654 


423 




b 


vlf003 






424 


t 




1PUVUM| 3 


0630 


39FI 


425 




ttitp 


063F 


AE 


426 




b 


V If 004 






427 


1 







ROM PAGE NO. 25 

0640 3904 

0642 40 

0643 3RBC 
0645 66A0 



428 vlf005t sst spuvdm,0 

429 Id a,*h*0 

430 out a,*oplc 

431 b vlf300 

432 | 

A33 j— —12O0 bit counted 



I data — 1* 
to warp 

parity counter inc 
to warp 



parity count 

vlf output data 9 

to warp 

vlf output data ' 



spw chang i Tig 
warp 



1200 bit tins cou 
branch on ♦ yss* 



10ssc couting ? 
branch on 1 yes* 

framing srror ? 
branch on * y«s' 



I cry enable on 

I timer stop 

I to rsturn routl 
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LOC OBJ 



LINE 



0647 
ounting* 



* data* 
0640 
on 



0654 3931 
06S6 3964 
ting* 

0658 3C23 



065E 4F 
063F 3FF6 
0661 47 



0664 4C 



9667 44 



ng 



434 | 

435 vl 



437 | 

438 
439 f 



i elr 
elr 

elr 



441 
442 

443 | 

445 • 

446 | 

447 |- 
446 | 
449 vl 
450 

451 1 



Mt 

elr 



•puvuw, 0 
•puvua, 1 

apuvuj*, 8 

spuvvh, 0 
spuven* 1 

vl 



454 | 
I 

458 



461 
462 
463 | 



466 | 
467 

468 t 
469 

470 | 

471 | 



clr 



Id 
•t 

call 

Id 
•t 

10 
mt 

Id 
•t 

Id 
out 



elr 
b 



lOsoe counted 

■PUVtUB, 3 

spuvde, 8 



4 9 SpttStt 

a« epuep 



a,*h*f 
a* ti erttn 
*,«h'7 
a.tlarwn 

a*£h*c 
a, t iwln 

a,th*4 
a, Xoole 



■puvsl, 3 

vif3ee 



f rawing error bit en 



066E 


3C16 


47e 


vlf004t 


Id 


4, SpUtt 


0670 


DO 


473 




Cdpr 


«> sh*e 


0671 


66A3 


474 




b 


v 10O40 






475 


1 






0673 


3CS3 


476 




Id 


*.fr«* 


0675 


OF 


477 




cnpr 


a,«h»f 


0676 


6669 


478 




b 


vi0069 






479 


t 






0678 


3B80 


480 




teet 


«ipO0,B 


067A 


6698 


481 




b 


vioese 


067C 


40 


468 
483 


1 


Xd 


a,*h*0 


0670 


3F53 


484 




»t 


a, fTMt 






485 


1 






067F 


4F 


486 




id 


e,*h»f 



I elur » 1800 bit e 



clear * previous 
cowrnand needs d 

clear ♦ previous 
command require 

* command inhibit* 

Mt normal mode 
rive mode 



brancn on 

f »et cry enable 



•et framing error 
f lOaec coun 



I libit timer »etti 

I 1* mt intr» enable 
\ to return routine 

i 



ROM PASS NO* 86 
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PA8E 9 



LOC OBJ 


LINE SOURCE 


STATEMENT 






e&ae 3FF& 


487 


St 


a* timrhn 




- 


0662 47 


AAA 


Id 


A v Ch'7 






0683 3FF3 


489 


mt 


a« t InrsTk 








490 


Id 

♦ ss 


A* €h 9 C 






0686 3FF4 


A91 


st 


A+tlntrln 






mc nn &A 
vbOfl w 




K 


vlf380 








^ j ^ ^ 










ACttO 7DOA 






%ip00, 0 






aw^AA OA 


Ant 


K 

B 


v 10050 








A«*7 i 








cIsat » frAming sr 


otCAC* * 
voow «s if * * 






spuvun* 3 


1 


rwr 


AQQ 




spuvum* 2 


1 


sst • cora»*nd inhi 

• 


Pit* 










cIsat " prsvious c 




500 


clr 


•DUVUBt 1 


1 


owmind 


501 t 






I 


rsquirss An Answ 


sr» 


902 t 


clr 


sifiiimtsi- Off 
•pUrUlsf v 




el sat * prsvious c 


owwsnd 


503 { 






1 


nssds d«tA v 


0695 39519 


504 


clr 


ABUVflh. 1 
v^VvW«*sj A 




ssrt rsesivs mods 


0694 3900 


50S 


«st 


spuvsh, 0 


1 


sat nonosl mods 


0696 6640 

S 


306 | 
507 


b 


vlf00S 


t 


to. ' sst cry snsbl 


0698 4F 


508 t 

HMO i.lflMAi 

309 V10830I 


Id 


A,«l»f 




• 


0699 3FF6 


510 


*t 


a, timrhn 


• 




B&9D orra 


511 


St 


s^ t isrssn 








512 ? 










0690 3F93 


313 


st 

* 


A,fr*JBS 








514 i 










4H 




Id 


A,<h* A 






0&P0 3FF4 


516 


St 


A, tisrln 








317 | 










06A2 AD 


518 


b 


vlf380 








519 | 










0&A3 40 


520 v 10040t 


Id 


A,£n'0 






0&A4 3F1S 


•321 


st 


AfSputt 






0606 3BC0 


522 | 
523 


ttttp 


%ip00,0 






0&A6 AD 


524 


b 


vlf300 






0&A9 4F 


32S } 
526 


Id 








0&AA 3PS3 


527 


st 


A t f r AIS> 






06AC 98 


528 1 
329 
530 | 


b 


V100S0 








331 | 

532 | 


nturn rout ins < vlf300 > 


1 
1 




06AD 3C12 


533 i 

334 vlf300i 


Id 


a, ovsrsl 


1 

1 




0&AF 2910 


535 


KCtl 


hi, ovsrll 


1 


pop rsgistsr 


06B1 2B 


336 | 
537 
538 | 


rvti 






• 




539 « 

540 | 


R0 rout ins 


1 

1 
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CP/* TLCS-47 ASSEMBLER V2. 2 



UOC OBJ 



LINE 

941 | 

542 | — 

543 | — 
34* f 
549 rBi 



SOURCE STATEMENT 

< in stsrt bit > 



947 | 



B636 3961 
hiblt* 



949 t 
t 

II 



06BE CI 



V 

r 
i 



960 | 



•tart bit 

tMtp *ip00 v 9 
b r0MO0 



»puvsl,3 
tpuvua, 2 

mpuvdm, B 
£op06t 3 
f»)tt intr. 



clr 



clr 



ROM PAGE NO. 27 

06CB 41 
tiM 



563 r 
1 



1» 



69 

40 

3M 

86C6 61 



567 f 
566 | 
969 H 
370 
972 | 



3994 
AO 



974 | 
973 
976 | 
577 n 

576 | 



568 | 
561 



t 



id 


h,Ch*l 


id 


X*Ch*E 


Id 


• 

*«Ch*i 






- stsr 


-t bit net 


t*«t 


spuvda, B 


b 


rBlBBB 


Id 


*,<h'0 


out 


*, ttopie 


b 


rBBBBl 


elr 


spuvsn, 0 


t*st 


•puvd», 1 


b 


rBlllB 



B6DB 3FP6 
66D2 3CBB 
B6D4 3FF9 



B6D6 3FP4 



963 
366 
36T 
366 
569 
390 
391 



I 1200 bit counting 
t 

rBl IBB i Id 
*t 
Id 
•t 
Id 
st 

i 



•« incoth 
*, t isrhn 
*, incotm 
s« t iwrs?n 
** incotl 
*, tlsrln 



mas not * st*rt 



I it 



I sxtsmal intr. 

inhibit 

I cimmr 9 command in 



I cImp 'cry «n*ol< 

I port Mt 

t 

f to Rmi rout irm 



t n»Kt intr. 1 bit 



I cry snabls ? 



I tiimri stop 
I to ri w aro 
I to Abnormal 



I nust am tact 'cry 
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CP/* TLCS-47 RSEErtBLER VS.S 



01 67237 



I. PC 


OBJ 


LINE 


! 


SOURCE 


STATEMENT 




48 


393 




Id 




06DB 


3A6C 


394 
393 




out 


a, *oplc 


8£DD 


3B36 


596 
397 


1 


Mt 


«op0&,3 






39S 


t 

t pitum 




06DF 


3CC7 


599 

see 


remit 


Id 


a^spwb 


06E1 


3FFF 


set 




St 


a, sow 


06E3 


3Cia 


603 


1 


Id 


a, OV«Tal 


06E3 


2910 


694 




*ch 


hl v ov«rll 


06E7 


3B46 


60S 
606 


1 


elr 


%op06 v 0 






607 


1 






06E9 


2B 


60S 




r«ti 








609 


I 






06Eft 


3C8C 


610 


reiU0i 


Id 


a* lncoth 


06EC 


3FF6 


611 




St 


a« tiirftn 


06EE 


3C8B 


612 




Id 


' a* lneetm 


06F0 


3FF3 


613 




St 


a v tlsr-tm 


06F2 


3C6P 


614 




Id 


a, incotl 


06F4 


3FF4 


613 




St 


«,tlWln 






616 


t 






06F6 


44 


617 




Id 


a,Ch'4 


06F7 


3A8C 


616 




out 


a, *oplc 






619 


1 






06F9 


3B36 


620 
621 


1 


sat 


ftop06, 3 


06FB 


9F 


622 
623 


1 


b 


r01111 



05FC 39F9 
06FE 670F 



in 
in 
t 

627 | 

I 
f 

I 

I 
1 

633 noil 
634 

I 

t 

t 



iitiiiiiuniniiin iiiitiitmtiiiiti 

1 1 It f 1 1 » I It I M I I I It 1 1 1 n It 1 I M If 1 1 1 1 It 



Rnl rout in* 

< in mi bit 



•I 
I 
I 

'% 



631 



ttitp 
b 



vlfrb t 3 
irnil000 



636 
637 



I 'data' from ECU 
*l 



ROM POSE N0.2B 

0700 CI 

0701 E4 

0702 40 

0703 3F16 

07C3 3941 



640 | 
641 

642 

643 | 
644 



Id 
Id 

Id 
st 



elr 



h t *h» 1 

l.cnU 

a,*n'0 
a, vlf 



spuvum, 0 



I 

I to Rca rout m» 

I vlf arror count 

I •praviou* command 
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CP/* TLC8-47 ASSEMBLER V&2 



6 



LOC OBJ 



0707 3991 



0709 2D08 
O70B 2DOA 



0700 41 

lMt 



07&F 3961 
0711 99 

07ia o 

0713 EE 

0714 69 



0719 CI 

0716 EC 

0717 43 
imm 

0716 BE 



0719 2F1P 

0710 2E3A 
0710 B4 



071E 3CQ9 

0720 07 

0721 3637 



LINE 

645 | 
646 
6*7 | 

646 f 
649 | 

I 



SOURCE STATEMENT 



eir 



apuvum, 1 



Parity ft VLF counter 



t at 



£h»0, parity 
Ch>0,vlfc 



I 

r 
l 



t 
r 
I 



Id 



rmnt intr. 



a,£n*i 



rp 



661 rwiOOat 
I 

I 

I 



data 



667 | 
666 



10O0I tut 
b 

10 

Id 



679 

671 



•0Uvu» t 0 
r*10O3 

l,£h*2 



673 
674 



t 



b rwlOOl 

net nitd 'data* 



676 
677 
676 

679 
660 
661 



ii0O3i Id 
Id 

Id 



h,*n*l 
l,£h*o 

a,*h»3 



ratiOO* 



690 
691 



I 

II 
II 
I 

I- 

I 

I 

I- 
I 



wmi data* 

I 'pravious command 
roaulroa an ant 



I parity count 
* VLF count 



mr cl 



I naxt intr. Ibit t 



I 
I 
I 



I not ntfd data 

1 to Rdd rout in* 

t to parity clvar 

I 

I to Rata rout in* 

I rmnt intr, 9bit t 



I to 



II Ml II MIMI II HUM III MM MM Ml MM 
llllllllllllllllllllllllll II Ml HUM II 

■I 

Rca rout 1 no | 
t In command racilvi > ; 



693 
694 



697 
696 



I 



I 

r 
i 



at add vlfc»£h'l 

vlfe, Ch«3 



addraaa chock 
Id a«vlfrb 
and a,£h*7 



I vlf count or 

i ncraamant 

I vlfc <> 3 

I 
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CP/K TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 

0783 '3T13 

9729 3A20 
©727 07 
0788 07 



072D 3E13 
072F BA 



0730 CI 
9731 £6 

0738 41 
imm 



0733 &A 



0736 07 

0737 3P09 



073A CI 
073B EE 

073C A2 
073D B3 



073E 8F1A 



LINE 

700 
701 | 
708 
703 
704 



mt 



in 



t addraa* lr» 



706 
707 t 
708 



Add 

CW0T 

b 



710 f 

711 | 
718 | 
713 f 
714 
719 
716 | 
717 



Id 
Id 



reaOOSt Id 



718 f 

719 | 
780 | 
781 
788 | 

783 | 

784 f 



«ipOO«* 



**£h'3 
*,£h*8 

rcaOOl 

rmxt intr. addi 

•at chad 

h v Ch'l 
l,£n*6 

a»*h»l 



rp 



788 | 



t 
I' 
f 
f 



t Id 
•t 

b 



■hif* 

*,vlfrb 

*,vlfrb 



730 
731 
738 
733 
734 



n»*t tntr 
aims 



add 
ten ad 



rcaOOlt 



736 
737 



Id 
Id 

Id 



l,Ch*» 
a,«h'2 



% 
I 



740 b 

741 | 

742 uiniumiiniHiuiiimiinnnuni 

743 If Ml I Iff Hf if nunMMUMiHiimun 

744 | 



743 | 

746 f 

747 | 

748 f 

749 f 

750 f 

751 f 
75S rcf I 
753 f 



Rcf routlna 

< in command 



rivi 



•dd 



data Mt 



vlfe,Ch*l 



wpu addraaa 



addrtti chaek N8 



to Rg? rout in* 
naxt intr. lbit t 



rp 



vhlft 



naxt intr. lbit t 



to R»td 

next intr 
6 bit ti 



rp 



VUF count ar 
lrtcraamant 
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CP/H TLCS-47 ASSEMBLE* V8.e 



10 



LOG OBJ LINE 
ROM POSE NO. 29 



0740 EE7Q 



SOURCE STATEMENT 



0743 6F 

0744 8£BA 

0746 BE 

0747 94 



0748 3C09 
074A 07 
074B 3F09 



074O 41 
tM 



074E 8A 



0731 3F14 
0753 6D 



0796 07 
0737 07 
07S8 87 



07SD 3T19 



0761 3C14 
0763 3FFC 



0766 3PFE 

0766 33 
0769 3F2S 
0768 38 
076C 3F27 

076E 00 
076F 0E 



ttftp 

b 



vlfc,«h»7 
zf 



737 | 



760 
761 | 
t 



tntp 
b 



764 



766 | 

767 |< 
766 | 
769 



Id 



ref00Et id 



770 | 

771 | 

77e i 

773 

774 | 

773 | 

776 | 



rcf006t rot 



776 
779 | 
760 

761 | 

762 | 

763 | 
764 



t Id 
St 



pcf»i t id 



766 
767 
766 
769 
790 
791 | 
790 | 
793 | 



•nd 

Of* 

St 



798 



681 



603 
604 | 



st 
Id 
■t 
Id 
vt 

Idl 
st 
ldh 
st 



vlfc, <h*0 
zf 

rcf001 



4, vlf rb 

4 

•t vlfrb 
n**t intr* 
ft«Ch'l 



isnd lo 



s, vl frb 



nd hi 
ft, vlfrb 

4 
* 

ft, £0001 b 



rsftd , writ* 7 



I, d 



tostp 



4, del 
* t *h»f 
«« deh 

4«0dc 
4, writsn 
*, Ode* 
s* rssdn 

ft v Ch v 0 
xf 



I branch on 



hi 



I branch on 

r*«d function 



I 
f 

I d«tft wt 



I nsxt intr. lbit t 

I 

I 
I 



f to n»)ct intr. 
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CP/H TLCB-47 ASSEMBLER VE.2 



12 



LOC OBJ 
0770 BC 



0771 3901 
and nssd datJ 

0773 40 

0774 3F28 

st 



0776 3B76 

07T8 CI 
0779 EB 

077A 40 
077B BE 



LINE 

897 
808 | 
899 t 
810 | 
811 

812 | 

813 

814 

819 | 

816 | 

817 | 

aid i 

819 
880 | 



SOURCE STATEMENT 



rsad 



nd 



Id 
st 



r-cf 100 



apuvuM, 0 



a,fh»0 



out * mark 1 4 

n«Mt »dd 



ref009t clr 



833 t 
824 

I 
I 



id 
Id 

Id 



%op0&, 3 

h 9 £h' 1 
l,Zh»8 

«,£h v 0 



077C 3 C25 
077E 00 
077F 0E 

row PA6E no. 30 

0780 6776 



0782 OF 

0783 0E 

0784 B9 

0785 3914 
•nd rwquirs 

0787 2D10 

8789 01 
078A 9B 



828 ; 

I 

t 

831 refl00l Id 



writs 



and 7 



I 

836 t 

837 f 



839 
840 
841 1 



itan 
pr a, £h' 0 

tMtp Zf 



b rcf©05 

wirlta eowsand 
rni p r a, th* t 

tMtp Xf 

b rcfll0 

spuvds* 1 



843 | 
844 
845 | 



847 



848 | 



st Ch* 1, lcicot 

crapr a, £0001 b 
b refi20 



849 | 
I 

851 | 



650 i r*«d sou status command 



07 SB 41 
078C 3F24 

078E 3C02 
0790 3F0& 
0792 3C03 
0794 3F07 



853 

854 | 

855 

856 

857 

858 



Id 
st 

Id 
st 
Id 
st 



a,£n* l 

A, SPUCP 

a, spusl 
a, vlftl 
a« sousn 
a, vlfth 



not- r»»dir>B 



I sat previous comm 



t reading counter s 



; out •mark* 



I to Rep rout In* 

I next intr. 1/2 
bit tins 



I to 



rout in 



-1 



f to Rep rout ins 



{-conditional poll 
I sat prsvious comm 



t • rsad dsvic* data 
oonntiand 
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PASS 12 



LDC OBJ 



LINE 



0796 6776 



0798 3C42 
079A 3F06 
079C 3C43 
079E 3F0T 

07A0 3C23 
9708 0£ 
07A3 AE 

07A4 3F24 
07A6 40 
07A7 3F17 

07A9 44 
97AA 3FE6 

97AC 6776 



97AF 3F24 
97BI 4P 
97B2 3P17 

07B4 A9 





1 






860 




9 


ref00S 


661 


1 






662 


1 

S 






663 


1 » 


»**d dtvict 


data comm 


864 


t 








1 






ODD 


ret 


'1201 Id 


a, kDst01 


667 




»t 


*, vlrt 1 


Ben 
ODD 




Id 


a* ksstOh 


669 




St 


a, vlfth 


678 


1 






671 




Id 


a, spusk 


672 




tntp 


xf 


873 




b 


rcttZX 


674 


1 






673 




st 


A*spucp 


676 




id 


A*Ch'0 


877 




st 


a, spuff 


676 


1 






879 


rei 


r 128t Id 


A,*h»4 


688 




St 


a, writs* 


681 


t 






662 




b 


ref 083 


883 
684 


i 

refill i ine 


6 


885 




St 


At SpUCP 


686 




Id 


a, «h» f 


667 




St 


A, SDttff 


688 


I 






689 




b 




896 


t 






891 


t c 


condition*.! 


pell 


692 


1 







nd 



693 refll0i Id 



894 



97B8 3F07 

07BO 41 
078E 3F0D 

TOM PA8E NO. 31 
07C0 3F24 



697 | 



st 
id 
st 

Id 
st 



A* ksstei 

A, Vlftl 

a, kssten 

a, vlfth 

A»£h»l 

a, icleot 



901 | 



st 

clr 



07C4 3914 

07C6 3C23 
07C8 0£ 
07C9 6P 

07CA 40 



903 | 
904 

I 



907 



910 



Id 

tntp 
b 

Id 



A» BpUCB 

*op06,3 

souvdm, 1 

a v mpumk 
xf 

refill 

Af Ch* 0 



k»y ttroki 



t data in 
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CP/M TLC3-47 ASSEMBLER Va. 2 



POBC 13 



LCC OBJ 

07CB 3F17 
©7CD 6776 

07CF *F 
07D0 3F17 
0702 6776 



07D4 39C8 
07D6 A9 

07D7 3C23 
0709 DF 
07DA Al 
ell 

07DB 2E0F 
07DD Ai 

07DE 3954 



07E0 A9 
07E1 3946 

07E3 3910 



07E3 CI 
07E6 EA 

07E7 40 



07EB Sfl 

07E9 3921 
bit* 

07EB 3908 
07ED 
07ED A3 



LINE 



911 »t 

918 b 

913 1 

914 refill i Id 
913 st 
916 b 
917 
916 
919 



a, »puf f 



a**h»f 
a, »puf f 



$ no kayatroka 



Rep rout in* 



nd raad ) 



924 repi 
I 



ttitp 

b 

Id 

ci 
b 



930 f 
931 



933 | 



parity* 0 
rcp000 

a, writvn 
a,£h'f 

re o 100 



ttrvrc, £h' 0 
rep 100 

mouvdMt 1 



b 

elr 



936 b 

937 | 

936 rep I ©01 clr 

939 1 

940 t 

941 | 

942 rco003i mmt 

943 | 

944 I rwxt intr. 
943 f 

9*6 rcp004» Id h t *h»l 
947 Id l v £h'« 

946 | 

949 Id a« £h' 0 



930 | 

931 |- 

932 | 



vl*tb r 0 
chsng* 
puvsh, 1 



934 f 

I 

I 

937 rep000t mmt 



936 t 
959 



Mt 



parity 

spuvun, 2 

vlftb, 0 
rcp0O3 



t 
t 



I parity error 

; not conditional p 

I data in 
I clear pnrvioui 

bit 



I sand * aek* 



I changa rood a 

to 'transmit' 



I to Tra routine* 
I naxt intr. 1/2 bi 
tima 



I »at 1 command inni 



I sand 'neck' 



961 b 

962 | 

963 | 

964 1 1 M 1M M t M M M M M M M M M I Ml M M I t 1 1 f 

in mi iitiiM mnninmninnmiHii 
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CP/n TLCS-47 ASSEMBLER V2.£ 



14 



LOC OBJ 



07F0 39E1 
07F2 B7 



LINE 

966 | 

967 i— *• 

I 

I 

97* | 

971 | 

972 , 

9T3 | 
974 trat 

973 | 
976 
977 
978 | 



SOURCE STATEMENT 



elr apuvsn, 1 

t**tp aouvuM, 2 
b traOOO 



'I 
f 



I 



I nod* Chang* 

to r*c»i v* modi 



I branch on 

• command inhibit 



07F3 CI 
67F4 EC 

07F3 49 



87F7 CS 
07F6 68 

07F9 B3 



07FA 39B9 
07FC 6620 



981 



I— 
t 



la 
in 



964 traOOlt Id 
I 
I 

I 

I 



n*xt intr. 

h,fh» 1 
l.Oi'c 

*+«n>3 



967 
966 
969 
996 
991 



f 

ir 

i 

i 



996 | 
997 
996 | 



Id 
Id 



Mt intr. 

in parity 

h.Ch'2 
l,Ch'6 

traOOl 



| to Rcvtn rout in* 



>ct intr. 

bit ti 



I to Rent a b routine 



1060 

leei 
1002 

10O3 
1094 



1006 
1087 
1006 
1009 

ioie 

1011 
1012 



Ittf III 
IIIIMI 
I 

I 

• 

I 

I 

t 

rcstnt 
I 

t 

t 



nit mi mi utt iiiimi 1 1 it nit in 

III 1 1 tit t M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



rout in* 



t 
I 
I 



t*»t vlfrb.3 
b 



Id 



I f ram i ng *rr or 



r*ad ? 



ROM WISE NO* 32 



06Q1 OE 
0602 97 



1013 
1014 
1013 
1016 | 



t*stp 

b 



a, COOOOb 
rcatnl 



I branch on 

r«ad com man 



1017 tr**d or writ* 



and 
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CP/M TLCS-47 ASSEMBLER V2. 2 



15 



uoc 


OBJ 


LINE 






A 4S>a A 

1018 


9803 


3940 


1019 






1020 






1021 


0805 




1022 


on 








* 


1024 


0807 


42 


1023 


0898 


3FF6 


1026 


oaea 


4C 


1027 


080B 


3FF5 


1028 


0800 


4F 


1029 


08oe 


3FF4 


1030 






1031 


oaio 


4B 


1032 


0811 


3A8C 


1033 






1034 






1035 






1038 


0813 


3975 


1037 




- 


1038 






1039 






1040 


0815 


6SDF 


1041 


OB17 




1042 


3C2S 


1043 


oais 


DO 


1044 


081A 


Bl 


1045 






1046 
1047 






1048 






1049 


081B 


3940 


1050 






1051 


081D 


3934 


1052 


08 IF 


93 


1053 
1054 






1C33 






1058 


oaso 


394* 


1057 
1058 


0822 


3931 


1059 
1080 






1061 


0824 


AT 


1062 


0825 


3FS3 


1063 


0827 


3FF6 


1064 


0829 


3FF3 


1065 






1066 


082B 


4A 


1067 
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1549 | 

1550 b tp0001 

1551 | 

1552 | u I M 1 1 1 M 1 1 It I tt I It 1 1 1 Ml 1 1 1 1 1 1 1 1 M 1 1 1 • 

1553 tilMMIHIIIttttltf tilt! ttlltlll lltltt U 

1554 i 

1553 | — *l 



til 



xt data '0' 



I to return 
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LOC OBJ 



LINE 



SOURCE Si IHlbMEHT 



1357 
1538 



156© 

1561 



1563 
1564 



Tlet 



rout in* 



tlcii clr 



rmxt intr. 



apuvah, 1 



f 



I to 



iv» mods 



ROM PAGE NO. 37 



0940 


C3 


1565 






Id 


h,Ch»3 






0941 


EB 


1568 






Id 


l t *h»8 


1 


to Rtack 






1567 


1 












094a 


40 


1568 






Id 


a,£h'0 


1 


na>*t intr. 1/2 bi 


t 




1569 


t 










t ima> 






1570 


1 
















1571 


1 




rp 








©943 


2ft 


157S 
1573 


1 




rwt 












1574 


t 
















1575 


1 
















1576 


mm i 


n mmmnmmmmit mm t 








1577 
1578 


imimmmmmmmmtmmm u 








1579 










1 








1580 


i 




Rtack 


routine 


< 








1581 
1S8B 


i 








l 




0944 


3910 


1583 
1584 


i 

rt 


acki 


Mt 


spuvmn, 1 


1 


to transmit mod* 






1585 


1 












0946 


39F9 


1586 






ttltp 


vlf rb, 3 


I 




0948 


AB 


1587 






b 


rtaekO 


1 


* nack' from ECU 






1588 
1589 


1 
1 


•ack* 


from EC 








0949 


3BF6 


1590 
1591 


1 




ttstp 


ftlp06,3 






094B 


94 


1592 






b 


rtaekl 


f 


Lei count ar 






1593 


I 










aqual v tpucp* 


094C 


3948 


1594 






clr 


vlftb,0 


1 


transmit data 






1595 


1 










•qual *0* 


09*E 


3951 


1596 






clr 


*puvum f 1 


t 


cltar 'previous 






1597 


t 










command raauirms 


an answer* 




















1598 


f 






* 










1599 


1 


rmxt 


Intr. 












1600 


1 












09S0 


C3 


1601 


rt 


aekSi 


id 


h,Ch'3 






0991 


EA 


1602 






Id 


l»£h'a 


1 


to T«t 






1603 


1 












0953 


40 


1604 






Id 


*,£h*0 


1 


next intr. 1/2 bi 


t 




1605 


1 










tins 






1606 


1 
















1607 


1 


ra warp 
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■ 
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LOC OBJ 



0993 an 



LINE 





1610 


f 








0s94 39vo 


IdI 1 




Mi 


vlftb.O 


• 
f 




Zoic 


1 










1613 




Mt 


SpUVOtt, 1 


• f 




1614 


1 










1619 


1 tranaa 


tit buffer raplaca 






1616 


1 








099B 3G26 


1617 




Id 


a, writ an 




09SA 30 


1616 




■eh 






09SB 3C0D 


1619 




Id 


a 9 lei cot 




099D 3601 


1620 
1621 


1 


add 


a«Cn v 1 




09SF OS 


16CZ 
16S3 


1 


role 


a 




0960 3B3£ 


1624 




and 


a*£h'a 




0962 31 


* a* *^am> 

1629 




* 


*«x 




©963 0C 


1626 
1627 


I 


Id 


a, 9hl 




0964 3F06 


1626 




■t 


a t vlftl 




©966 16 


1629 




lne 


1 




0967 OC 


1630 




Id 


a, »hl 




0960 3F07 


1631 




st 


a, vlfth 


t 


096A 90 


1632 
1633 


1 


b 


rtack2 






1634 
163S 


1 

t *rwck* 

w 


fro 


■ ECU 






1636 


f 








Q96B 3C16 


1637 


rtaekOi 


Id 


a, vlfac 




096D OB 


1636 




inc 


a 


* 


096E 3F16 


1639 
1640 




at 


a+vlfae 


t 




1 








0970 OS 


1641 






a.Ch'S 




0971 B9 


1642 




b 


rtack3 


1 




1643 


1 








0972 3946 


1644 




elr 


vlftb,0 


1 




1649 


1 








0974 3994 


1646 




elr 


mpuvdw, 1 


1 


bit claar 








* 






1647 


t 








0976 3984 


1646 




a*t 


apuvda, 2 


1 


n 














1649 


1 








0976 90 


1690 




b 


rtaekfi 


1 




1691 


t 










1692 
1693 




not 


aqual 9*th tiam 




0979 3906 


1694 


f 

rtack3i 


aat 


vlftb«0 


X 


097B 3914 


1699 
1696 


I 


•at 


spuvda, 1 


% 


mr bit » 


1697 










0970 2FFD 


1696 


f 


add 


lei cot, «h" f 




097F 6990 


1699 
1660 


1 


b 


rtaek2 






1661 


1 









•qull • 1* 



f kay data in 



count ar 



not aaual 
S'tn timtt 



I <1200 bit ti mar) 
I I0«ac tiowr bit o 

1 to m—H*TV 

^_w4> rfa^a * 1 t 
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PPG£ 27 



LOG OBJ LINE 
ROM POSE NO. 38 # 
0981 8930 



0983 333© 

0985 C3 

0986 EC 

0987 45 



098F 3C0D 
0991 OS 



0994 3910 
0996 3914 

0998 42 

0999 3FF6 
099B 4C 
099C 3FF5 
099E 4F 
099F 3FF4 

09 A 1 48 
09P.2 3P8C 



SOURCE STATEMENT 



166a b rtackS ? *o 

1663 | 

1664 | 

1665 | IHIUIIUUnttlllHUlM lilt It II Mil II 

1666 1 Mil III IIIIMIIMIttHlllMIMMIIIIM M 

1667 | 

1668 t 

1669 | 

1670 | 

1671 f 

1672 | 

1673 t 

1674 t 
1675 
1676 
167T | 
167S 

1679 | 

1680 i 

1681 | 
I 



1684 f 

1685 | 

1686 | 
1687 
1688 | 
1669 f 
1690 t 
1691 
1692 





Tst 


rouitns 




$ 










1 




mtt 


clr 


spuvstt v 1 


t 


rvcaiv* mod* ' 




Id 
Id 


n,£h»3 
l,£h'c 


1 


to Rst 


i 


Id 


a,£h*3 


1 


Twxt intr, 11 bit 
tin* 


t 

i 

i 


r-vt 








i 
t 


Rst 


rout Ins 


1 
1 





rst i 



1693 t 

1694 

1695 

1696 | 

1697 

1698 

1699 

1700 1 

1701 

1702 | 

1703 

1704 | 

1705 

1706 

1707 

1708 

1709 

1710 

1711 | 

1712 

1713 

1714 f 



tnt 

b 



ttfftp 
b 

Id 

ine 

st 



sst 

Mt 

Id 
st 
Id 
st 
Id 
st 

Id 
out 



vlfrb,3 

it 000 



Xip06,3 
rstO01 

a, Icicot 
a 

*,leicot 

spuvsh, 1 
spuvdat, 1 

a t t i « r h n 
*,*h* c 
a, tisrsn 
a, Ch 1 f 
a t tl*rin 

a, tt\* 8 
a, %ople 



I stop bit e*nn*t r" 
I 

I out 'S* 

I lei counter doers 

I to transmit mods 

I '1200 bit timr. * 
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page ea 



LOC OBJ 


LINE 




SOURCE 1 


STATEMENT 






09A4 3940 


1713 




it 882 1 


cir 


•puvafi T 0 


1 






1716 














09A6 3975 


1717 






elr 


•puv*l,3 


1 


external intr.ena 


La 


















1718 














09A8 66DF 


1719 






b 


rOUU 








1720 














09AA 3991 


1721 




iteeei 


elr 


»puvua, 1 






99AC 6aee 


1722 
1723 






D 


re»tn0 


l 


Naming wror 




. 1724 














OSftC 39E4 


1723 
1726 


r*t091i 




spuvdm, 2 


1 


• 10 s»c bit* on ? 


09B8 B6 


1727 






b 


r*t084 








1728 
















1729 




* LUU—J 


ind mum 


cut* bit* on 








1738 














09B1 3934 


1731 








bpuvdM, 3 


t 




09B3 3931 


1732 
1733 






elr 


■puvua, 1 


1 


prtvioui comma no 


»od d*t« 


















1734 












bit eltir 


B9B3 04 


1733 






b 


rmtees 








1736 














09B6 3940 


1737 




it 004 1 


elr 


Sp*lV*M, 8 


I 


abnormal nod • 




1738 
















1739 




le %w 


e tiwr 


•tart 








1740 














99B8 46 


1741 






Id 


a,Ch*6 






09B9 3FF6 


1742 






mX 


a, tiartm 






B9BB 47 


1743 






Id 


«,<h*7 






99BC 3FF3 


1744 






•t 


«,tt«rm 






09BE 47 


1743 






Id 


a, £h*7 






09BF 3FF4 * 


1746 






■t 


a, ti«rln 








1747 


1 












ROM PAGE NO. 39 * 














09C1 4© 


1746 






Id 


a, Ch*0 






09C2 3A8C 


1749 






out 


a, «eplc 








1738 


f 












Q9C4 49 


1731 






Id 


a, 9 






09C3 3A6C 


1732 






out 


a, Kopie 


t 


•tart 


09C7 3934 


1733 
1734 


1 




elr 


spuvdm* l 


? 


1288 bit titwwr bi 




1733 


1 










clttr 


09C9 66DF 


1736 




b 


r01111 


1 


return 



1737 | 
1756 
1739 
1760 
1761 

1762 | 

1763 | 

1764 | 
1763 | 
1766 | 



i 
I 
f 

MMMMMMMMMMMt M IMMMMMMtM 
MMMMM MMMMMMM Mil II Ml MM MM 
I 

I " ■ 'I 



irp. rout i no 



I 

*t 
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CP/W TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



SOURCE STATEMENT 



ROM PQ8E NO. 40 



0A00 



0000 DO 
0A01 0E 
0P02 9B 

0fi03 Dl 
0R04 oe 
0P0S B4 

0R06 D2 
0P07 0E 
0A08 AO 

0P09 D3 
0A0A BE 
0A0B 67 



0A0C 4F 
0A0D 3F1B 
0A0F 47 
0A10 3F1B 
0A12 4C 
0A13 3F19 



0P1S 29C4 
0Q17 2BC4 

0A19 



0fllB 4F 
0A1C 3F1B 
0A1E 3F1R 
QB20 4B 
0A21 3F19 

0A23 99 



QA24 4F 
0P23 3F1B 



1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1783 

1786 

1787 

1788 

1789 

1790 

1791 

1792 

1793 

1794 

1793 

1796 

1797 

179B 

1799 

1800 

1801 

1802 

1803 

1804 

1803 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1813 

1816 

1817 

1818 



t 



org 
rp 

Cfspr 
tsstp 
b 

cmpr 

tsstp 

b 

X 

en pi* 

tMtp 

b 

I 

enpr 
b 

l 
I 

| 11 bit tlOHTT 
I 

Id 
st 

Id 

St 

Id 
st 

I 

I nsxt warp 

t 

r«*arp4i xch 
Id 

I 

b 

I 
I 

I 1/2 bit tl 
I 

rt«arp0i Id 
st 

St 

Id 
st 

t 

b 

1 

t 1 bit tirasr 
I 

rwar pi i Id 
st 



h' a00 



*,Oi'0 
zf 

rwarpO 
a,£h*l 
rwi r p l 
a,«h»2 



a, fit* 3 
zf 



a, t iwrh© 
a, *h*7 
a, tiimo 
a, £h*e 
a,tion-lo 



hi* war pel 
hi, war pel 

r01111 



a»£h'f 
ay t inrho 
a, t Iwrwo 
a, £h* a 

a* tirrrlo 

rw*rp4 



a,2h*f 

t £uv"Ho 



I rm*t intr. 1/2 bit 
time 



t rmnt intr. l'bit 
tints 



I next intr. 6 bit 
tints 



I TMtxt intr. 9 bit 
tints 
tins 



I rttum 
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pose 30 



LOC OBJ 


LINE 




I 


»OURO 


£ STATEMENT 


OAST 5Ptfl 

VMS* dr 












WHCif 


• ocv 






AO 


Mf *n ~ 




IMS* 
• A99 






■4t 
»» 


«f ItBTAO 




• CMSC 


1 




D 








1 










IOCS 


1 










t DOC. 


1 • 
• 


111 • 






0OED 4F 




1 


»P0I 


Id 


*»Ch»f 


0A8E 3F1B 


xaa9 






»t 


* f timr-fto 


0A30 4B 


1830 






Id 


*«Ch'b 


0031 3F1A 


1831 






•t 


*,tl«r»o 




Kmc 






ICr 


Kn* 0 














0036 99 


1834 
1839 


t 




b 


m««rp4 * 




1838 


t 










1837 


1 9 


bit 








1838 


I 








0037 4P 


1839 




-p3i 


Id 




0038 3F1B 


1840 






•t 


t lB**hO 


0A3A 49 ' 


1041 






Id 


*,*h*9 


0O3B 3F1A 


1842 






•t 




0030 *4 


1843 






Id 


*,£h'4 


0O3C 3P19 


1844 






St 


AftiMTlO 




1849 


t 








ROM POSE M 


0. 41 










0040 ftOXS 


1846 






b 


rw*r»4 




1847 


t 









1848 «nd 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR (8> 
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PAGE 31 













SYMBOL 


ji 














' CQMWAD 






CDWtAH 

%ri^ri** ■ ■ ■ 


00XS 






0014 




DAAT0H 


0081 

^r^r^mr mm 




DATA0L- 

mm % r^ m m%m> 


0080 




0ATA1H 


CUB A3 




QATQ1L 












DATA21_ 


0084 




DATA3M 


00A7 
wo ■ 












ftAAQ 




DATA4J_ 


0086 






PC HHP 


















00FD 


▼ 






jk 
w 


nreDu 




ri>* 


DTfiDtU 






v 19rk 


0030 




UlorbW 








UViM 




Tkif^nrw 
inuu i n 








008A 








w 




vovc 










KEST0H 


0043 




KE5T0L 


0042 




KEST1H 


0045 


• 


KEST1L 


0044 






0047 


w 


KEST2L 






nbo I JN 










* 


KEST4H 


O048 


* 


KEST4U 


004A 




KEST5H 


004D 


• 


KE8T5L 


004C 




nu i on 






KE5TBL 


aaoa 








W 








ucvnn 




w 


KEYDN 


WcL 


w 


ntTa 


01U0 


W 


uirv«5n 


0250 


w 


uever 


000E 




KEYT 




W 


IU1T I B 


A0tf*O 
voLB 






VWI/ 




i nari - 1 


0037 


w 


LDATL2 


(MID 


H 

w 


1 I1U 1 u % 




W. 


f nOTM9 




♦ 


i nteo 
LUISr 


0B00 


• 


LECOTH 


vvar 


w 




Anon 




LtUUiW 


moot 


♦ 


LXOVFc 


WW 




LMAZN 


03E0 




i nr un 

LREno 


0E00 




LTHBLc 


08100 


• 


i ■ a 1? w 

LvuFEX 


0C30 


* 


0VER2A 


0972 


♦ 


OVER2H 


0071 


* 


DVER2L 


0070 




QVfcRAl 


0012 




0VERH1 


/^ri*fe a m 

001 t 




OVERL1 


0010 




PARI J I 


000C 




PARITY 


000B 




R0 


06B2 




R00000 


06C2 




R0000X 


06CX 




R0X000 


06C9 




R01100 


06CE 




R01110 


06EA 




P^#Kri> ri ri A 

ROllll 


06DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 




RCA003 


0733 




RCF 


073E 




RCF000 


074F 




RCF001 


0754 




RCF002 


074D 




RCF005 


0776 




RCF006 


074E 




RCF100 


077C 




RCF110 


07B3 




RCF111 


07CF 




RCF120 


0798 




■KriBkririi ri ri 1 ^ a 

RCF121 


^b^Vri%W 

07AE 




RCF122 


07A9 




RCP 


07D4 




RCP000 


07E9 




RCP003 


07E3 




RCP004 


07ES 




RCP100 


07E1 


* 


RC3TA1 


0838 




RCSTAB 


0838 




RCSTN 


07FA 




RCSTN0 


0820 




RCSTN 1 


0817 


• 


RCSTNS 


0B0S 




KCSTN3 


03X3 




RCSTN6 


0803 




RCSTN7 


0831 




RDAWY 


0909 




RDAST 


0885 




RDAST X 


08A8 




RDAST3 


08A4 




RDAST4 


08AE 




RDASTS 


08BB 




RDAST6 


088C 




ROD 


084 X 




RDD000 


0858 




RDD0O1 


0868 




RDD002 


0857 




RDP . 


0871 




RDP000 


087C 




RDP001 


0876 




RE ADC 


0028 




READN 


0027 




REMD0 


0060 


* 


REMD1 


0081 


* 




0062 




REMD3 


0063 




REHD4 


0064 


♦ 


REMDS 


006S 


* 


REMD6 


0066 


• 


REHD7 


0067 




REMOA 


006A 


* 


REMOH 


0069 


* 


REHOL 


0068 




RKCE 


0050 




RMI 


06FC 




RMX000 


070P 




RnX00X 


0709 




1041002 


070E 




RMI003 


0715 


♦ 


RNH 


006B 


* 


RNL 


006D 




RhW 


006C 




RST 


0989 




RST000 


09AA 




RST001 


09AE 




RST002 


09A4 




RST004 


09B6 




RSTD 


0834 




RTACK 


0944 




RTACK0 


096B 




RTACK 1 


0954 




RTACK2 


0950 




RTACK3 


0979 




RWARP0 


0AXB 




RUARP1 


0A24 




RUARP2 


0A2O 




RUARP3 


0A37 




RWARP4 


0A15 




RWRPCH 


00CA 




RWRPCL 


00CA 


• 


RWRPCM 


00C9 




SERVRC 


000P * 




SPUCP 


0024 




SPUFF 


00X7 




SPUSH 


0003 




SPUSK 


0023 




5PUSL 


0002 




SPUTT 


0018 




spuvdh 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




SPUVUrt 


0001 




SPU 


00FF 




SPUB 


00C7 




T0 


08C2 




T00000 


0804 




TBI 


08EB 




TDACK 


087F 




TDO 


09X2 




TDO000 


0923 




TDO001 


0926 




TDO002 


09XF 




TIWR2H 


00FA 


* 


TIMR2L 


00F8 


* 


TIMR2M 


00F9 




TIMRHN 


00F6 




TIMRHQ 


00 IB 




TIMRLN 


00F4 




TIMRLO 


0019 




TIMRWN 


00F3 




TIWRPIO 


001A 




TLCI 


093E 




TP 


0930 




TP0000 


093B 




TP0001 


0937 




TRA 


07EE 




TRA000 


07F7 




TRA001 


07F5 




TRW I 


08F1 




TRMX00 


0903 




TRMI0X 


0902 




TST 


0983 




VL0040 


06A3 




VL0050 


0698 




VL0060 


0689 




VLF001 


0639 




VLF002 


0647 




VLF003 


0654 




VLF004 


066E 




VLF005 


0640 




VLF010 


0623 
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SYMBOL TABLE 



VLFOll 062B 



VLFTH 
VLFXL 
WRXTEN 



VLF1M 062E 
VLFEC M16 



WARPCL 00C4 



VLFRB 
VLFXA 
WARPCH 



VLF390 0&AD 
VLFTB 
VLFXH 

URITEH O02& 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



1 
2 
3 
4 
5 
6 
7 
8 
9 



7. 1963. 



lvlfs*. • 



VI. 0 



CTMP*740P> 



vlf communication 



rout ln« 



•noli st 



•list 



304 



I 

! 



RDM PAGE NO. 46 



0C00 



ecas 40 



0C0B 3604 
0C0O 3844 



0C0F 
OCli 
©CI 3 
BC13 
0C17 

eci9 



3CF6 
3F8C 



3F8B 
3CF4 
3F6ft 



QC1B 4F 
0C1C 3FF6 
0C1E 3FF3 



org 
307 | 

306 t disable ? 

309 f 

310 vlfsxt ttttp 

311 b 

312 | 

313 | push raQimti 

314 | 

319 st 

316 xch 

317 | 

316 | elsar mnt 

319 | 

Id 

out 



h*c00 



spuv*l«3 

Vlf X00 



clr 



324 i 
323 | t 
326 i 



329 
330 
331 



333 | 
334 



336 



Id 
st 
Id 
st 
Id 
st 

Id 
st 
st 



a, vl fx* 

hl f vlfxl 

1 count mr 

a,*h f 0 
a,*oplc 



*op04,0 



s^ tiwrhn 
a, incoth 
s^ t i (orom 
a, incotn 
a, tlmrln 
a, ineotl 

a,*h»f 
a, tiwrhn 
A t t isnm 



t l v st intr. disabl 



I push rsgistsr 



I avsnt tinsr start 
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CP/M TLCS-47 ASSEMBLER V2.2 



LOC OBJ 
4A 



LINE 



0C24 3A6C 



QC2S 39F1 
8C26 6C43 



0C2C 39D0 



0C3O 4© 
0C31 3FC4 
©C33 41 



0C36 4F 

rr 3F: 

19 3F1A 
SB 44 
0C3C 3F19 



344 
342 



id 
st 

Id 
out 



I 

348 | framing • 
343 | 



tntp 
b 



a 

a f timrln 

a,£h»4 

a t *oplc 



■pUVUM« 3 
VlfM01 



347 
346 
349 
399 | 



I 
I 
f 



• Chang* from abnormal to n orm al 



spuvsh, O 



361 

362 i 



t transmit ? 
I 

tHtp 

b 

t no-st rout in* 
? 

Id . 
st 
Id 
st 



spuvsh, X 

VlfxSS 



e«Ch*l 



367 



371 
372 
373 



t rmxt timsr setting 
I 

Id 
st 
st 
Id 
st 

f 

I pop rogistsr 
I 

vlfx03t Id 



a,Ch'f 

*, t imrho 
a,timr«o 
a, *h»4 
a.tlmrlo 



ROM PAGE NO. 49 



374 »ch 

373 | 

376 | 

377 | 
376 vifKOei rsti 
379 | 

368 | 

361 | framing error 

3B£ t 



vlfMS 



hl,vlfxl 



6C43 00 
&C44 4P 
0C43 3F16 



363 vlfvQll nop 
3A4 id 

st 



Id 
st 



366 | 

367 f 

368 | 



i % sputt 
if t iwrtin 



t timsr start 

f 1/2 bit ti 



t framing srror 



I to normal mods; 



I transmit «odm 



t addrsss h*010 
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/M TLC8-47 


ASSEMBLER 


V2.2 


PflBE 3 




i #v* no t 




SOURCE 


3TA 1 faJlENT 




* 


369 | 


Id 


a,£h»7 






399 | 


at 


a, t isi'wn 






391 | 


Id 


a, *h f c 






392 1 


mt 


a, tisrln 






393 | 

394 | 


Id 


A, By* 4 






393 t 


out 


a, <oplc 


• 
i 


CC47 3CBC 


396 1 
397 


Id 


a, lncoth 




©CA9 3F1B 


398 


St 


a, tlncrho 




CC4B 3CBB 


399 


id 


a, incotm 




0C4D 3Tlft 


Ada 


St 


a, tlwrwo 




0CAF 3C8A 


401 


Id 


incotl 




0CS1 3F19 


AOS 


■t 


a, t lnrrlo 






A03 | 








&C33 3B36 


A0A 




%ope&,3 




^CTg 6C3E 


AOS f 

A06 


b 


vlfx03 






AQT7 | 










AOS f 










A09 | transmit mods 






Al© l 








BCST 3B76 


All vlfMOat elr 


%ep0&, 3 


1 




AlE | 








(5C59 3C06 


A13 


Id 


a^vlftl 




QCSB 3FB8 


A1A 


St 


a,vlftb 


1 




A1S | 








OCSD AF 


A16 


Id 


*,£h» r 




0C5E 3F1B 


A17 


St 


a, tiwrho 




3F1A 


A18 


St 


*,tl«r»o 




ec&a aa 


A19 


Id 


a, fh'-a 




0C63 3F19 


A20 


St 


a, timrlo 


1 




A21 | 








BCS3 AS 


ASS 


Id 


a,fh'S 




0CS8 3FCS 


A23 


St 


a, warpca 




0C&B AA 


ASA 


Id 


a, £h* a 




0C69 3FCA 


A23 


St 


a^ warpcl 


1 


0C&B 6C3£ 


A2& f 

427 


b 


vlfne3 


? 




A88 f 










489 1 
430 


and 







tin* 



I out 'mark' 



claar 



I ti**r sat 



I next rout in 
I to rat urn 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR < 3) 
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CP/M TLCS-47 ASSEMBLER VE.£ 

PAGE 4 



SYMBOL TABLE 



COMMAD 


0013 


* CDMMAH 


001S 


# COMMAL 


0014 




DATA0H 


0081 


DATA0L 


0080 


• 0ATA1H 


0083 


• DAT AIL 


0088 




DATA2H 


008S 


DATA2L 


0084 


• 0ATA3H 


0087 


* DATA3L 


0086 




0ATA4H 


0089 


ftAT&AJ 




♦ OATACT 


0S00 


• uun 


wt 






00FC 




010m 


• OISPA 










nroDTu 

U19HIM 




t/larL 


MM 

VVJV 


* DXSPLW 




* CI QBU 

• ruHon 












UVoH 


ikcotk 


008B 


♦ KfcST 


0022 


* 


KEST0H 


0043 




AAA.O 

0042 


* KEST1H 


AAA V 

0049 


* KE5T1L 


AAA. A, 


* 


KEST2H 


0047 


nbb TcL 


WP4o 


* KEST3H 


AA A A 

0049 


* KE9T3L 


AAA A 


* 


KEST4H 


004B 


f\c3T4L 


AA1A 

vw4H 


« KEST3H 


004D 


* KE5T3L 


AAA #* 

004C 


* 


KcSTBH 


AAAA 

0021 


t/CCTBI 




* KEYND 


0029 




002A 


* 


KEYO0 


002B 


KEYUn 


^^^^ 

005C 


♦ KEYS 


A « A* 

0100 


* KEYSB 


A-4V A 

0230 


* 


KEYSC 


0Q8E 


KEYT 


A.**AAj 

039B 


• KEYTB 


BvCB 


* LCI CUT 


BvOD 


* 


LDASL1 


003B 


LDA5L2 


003C 


• LDASM1 


0039 


* LDASM2 


003A 


* 


■ HAW A 

LDATL1 


0037 


LDATL2 


0038 


* LDATMi 


003S 


• LDATM2 


0036 




LDISP 


0800 


LECOTH 


008F 


♦ LECOTL 


006D 


• LECOTW 


008E 




LEDD 


0310 


LIOVF1 


0600 


• LI0VF2 


0000 


• LMAIN 


03E0 




LREMO 


0E00 


L TABLE 


0000 


• LVLFEX 


0C00 


* 0VER2A 


0072 




0VER2M 


0071 


0VER2L 


0070 


* OVERAl 


0012 


• 0VERH1 


0011 




0VERL1 


0010 


PAR ITT 
REMD0 


000C 


• PARITY 


000B 
0061 
0069 
0069 


• READC 


0038 




READN 


0027 


0060 




# REMD2 

• REMD6 

* REWOL 


0062 




REMD3 
REMD7 
RKCE 


0063 


REMD4 
REMOA 


0064 
006A 


* REMD3 

• REMOH 


0066 
0068 




0067 
00S0 


RNH 


006B 


* RNL 


006D 


* RNM 


006C 




RWRPCH 


00CA 


RWRPCL 


00C8 


* RWRPCn 


00C9 


♦ 6ERVRC 


000F 




SPUCP 


0024 


SPUSH 


0003 


* SPUSK 


0023 


* SPUBL 


0002 




SPUTT 


0018 


SPUVDPt 


0004 


8PUV8H 


0000 


SPUVSL 


000S 




SPUVUM 


0001 


SPU 


00FF 


• SPWB 


00C7 


• TXMR2H 


00FA 




TXMR2L 


00F8 


TIMR2M 


00F9 


TtMRHN 


00P6 


TXNRHO 


001B 




TIMRLN 


00F4 


TIMRLO 


0019 


TIMRMN 


00F3 


TIMRMQ 


001A 


» 


VLFC 


000A 


VLFEC 


0016 


* VLFEX 


0C00 


• VLFRB 


0009 




VLFTB 


0008 


VLFTH 


0007 


VLFTL 


0006 


VLFX00 


0C42 




VLFX01 


0C43 


VLFX02 


0CS7 


VLFX03 


0C3E 


VLFXA 


0032 


• 


VLFXH 


0031 


VLFXL 


0050 


UARPCL 


00C4 


WARPCfl 


00CS 


• 


WRXTEH 


0026 



* WRXTEN 0023 

DEFINED 137 USER SYMBOL <8> 
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CP/W TLC9-47 ASSEMBLER V2.2 



LOC OBJ 



LINE 



SOURCE STATEMENT 



1 

2 
3 
A 

5 
6 
7 

a 

9 







7. 19S3. 


lrmo.AM V1,0 








<THP4740P> 




r snot o* ri 


out In* 





ROM PQ6E NO. 56 



•nollst 



•limt 







261 

as2 

263 


1 

1 

111! 


Y* MCI(M 


• 


0E00 


3F6A 


2&4 


1 


vt 






44 


263 




id 


a,£10100b 


0E03 


13 


266 




MCtl 


««olr 


0E04 


3&6F 


267 




• iclr 


11, 101111b 


0E06 


2968 


ase 




xctl . 


Jil t rmoI 






269 
270 


1 

1111 


-to atop 


timr*2 






271 


1 






0E08 


40 


272 




Id 


ft, £0 


0E09 


3A8D 


273 




out 


*,%opid 






274 


It II 


cheek Nl 


0E0B 


3C6B 


273 

276 


1 


Id 


*, mh 


0E0D 


D3 


277 




cmpr 


*, «h»3 


0EBE 


0£ 


276 




ttttp 




0S0F 


6E3C 


279 
280 




b 


lntl00 


0E11 


D2 


281 


1 


ctnpi- 


**«E 


0E12 


0E 


282 




tMtp 




0E13 


A4 


283 




b 


int20O 






284 
283 


1 

III 


Nl-1 or 


0 


0E14 


41 


- 286 




Id 




BE13 


3F6B 


287 
288 




St 


a, mn. 






289 
290 


1 

II 


vottlng 


tiowr2 on 4. 3m» 


0E17 


4F 


291 


t 


Id 
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CP/tt TLCS-47 ASSEMBLER V8.8 



UOC OBJ LIKE 



0E1D 3FF8 
OE1F 48 



0E29 84 



EC GEE7 



8E18 3FFft 898 «t a, t lor 8* 

0Elft 46 



t 

301 |t| 
I 



308 | 

3W II 
310 | 



318 | 
OE20 4E 313 
0E3E 3FF« 31 4 
QE30 47 31 3 
0E31 3FF9 316 
8E33 4C * 317 
0E34 3FF8 318 

319 | 

0E36 48 
0E37 3A80 



Id 


a, Ch"o 


St 


i,tl»r8n 


st 


a, ttorSl 


Id 




out 


a, *opld 


b 


rot2 


Hl-8 




id 


A. t i-ii-iJTI 


add 


a,£h*8 






ttttp 


ef 


b 


inrtaio 


sotting 


tloore 


sot 


*op0£,0 


id 


a*£h'o 


St 


a, tivr2h 


Id 


a,*h»7 


st 


a, t ior8m 


Id 


a,Ch'e 


st 


a, tlwrZl 


Id 




out 


a«SoDld 


Id 


* 

a« 88 


st 


a§ 


b 


rot8 


start data rwc*i> 



I tloor chock 



t 

tjuop on carry •!» 



iMi*e 



327 | 

328 |t 
3S9 | 

330 int810i id *,tl«r2n 



ROH PAOE NO. 37 



0E44 3F6B 333 st i,mh |NS-3 



OF 


331 
332 




eopr 
b 


a,£h*f 
ln2080 


r^=ru:aaa 




333 


1 






43 


334 




Id 


a, 83 


3F6B 


339 




•t 


a, mh 




338 


1 








337 


! 


ran el a 






338 


1 






C6 


339 




Id 




E8 


340 




Id 


1,80 




341 


1 






11 


348 




oov 


I. a 




343 


1 
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CP/tt TLCS-47 ASSEMBLER V2^ 2 



LOC 


OBJ 


LINE 


0E49 


OF 


344 


0E4A 


ia 


343 


0E48 


3898 


346 


BE4D 


OE 


347 


OE4E 


90 


348 


0E4F 


89 


349 






330 






391 


0E30 


3FF8 


3sa 

333 


0E32 


4F 


334 


0E53 


3FF9 


3SS 


0E33 


3FFA 


356 






. 357 


0E37 


48 


358 


0E3B 


3A8D 


359 


0E5A 


6EE7 


360 
361 



SOURCE STATEMENT 

Intaili 



st 

1 



ttftp 

b- 
b 



a, 9hl 

1 

1,C8 
xt 

int 212 
inteit 



I 
t 
I 

int£l2i 



sotting ti 



st 
Id 
st 
st 

Id 
out 



a, t iarrSl 

a* tiwr2ai 
*.ti«r£h 

a« £8 
+, *©pld 



362 | 







3E3 


ttt 


data rt 


ftcslv* 






364 


* 




Nl-3 


0E5C 




365 


intl00t 


Id 




0E3E 


31 


366 




MCft . 


*,! 






367 


1 






BE3F 


C& 


368 
369 




Id 


h f *6 


0E&0 


3CF8 


370 


1 


Id 


a.tiwr 






371 


1 






0E62 


3809 


372 
373 




add 


a« £9 


0E64 


6E87 


374 


1 


b 


lrtt 130 


&E&6 


3C6D 


375 

376 


1 

intll0t 


Id 


i,ml 


0E68 


D0 


377 




e»pr 


*»£0 


0E69 


0£ 


378 




tastp 


xt 


0E6A 


B8 


379 
380 




b 


int!2l 


0E6B 


Dl 


381 


I 


etuor 




0E&C 


0E 


362 




tsstp 


xf 


0F6D 


BE 


383 




b 


int 122 






3S4 


t 






0E6E 


D2 


385 




cmpr 


JL f £2 


0E6F 


0£ 


386 




t*stp 


zf 


0E70 


&ES3 


387 




b 


Int 123 






388 


I 










389 


1 


N3-3 I 


J- 12 


0E72 


0C 


390 




Id 


a t Ohi 


0E73 


3831 


391 




or 


a v £l 


0E75 


0F 


392 




st 


a,9hl 


0E76 


6E87 


393 




b 


int 130 






394 


1 






0E78 


0C 


395 


int 121 i 


Id 


a,0hl 


0E79 


3828 


396 




or 


a, £8 


0E7B 


0F 


397 




st 


*,Ohl 


0E7C 


6S87 


398 




b 


int 130 



tl<- 



21 



0» 



«s(000 N3 
*N3-0 ? 



|N3-i ? 



|N3«2 ? 
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CP/H TLC3-47 ASSEMBLER V&.8 



LOC 


OBJ 


LINE 




SOUM 


Z£ STATEMENT 




067E 


CC 


399 
408 


t 

lntl22t 


Id 


*,0tU 




0E7F 


3624 


481 




Of* 


*.*4 




ROM 


PR6E NO,! 


58 • 










0E81 


BF 


488 






a,0hl 




oeae 


87 


483 
484 




b 


intl38 






OC 


+03 


I 

iwt 123i 


Id 


a,0hl 




0E54 


3622 


486 




or 


4»*S 




fltC Aft 








St 


*, 0hl 








488 


1 








0EB7 


3C6D 


489 


ifttl30i 


Id 






0E69 


3801 


410 




*dd 


a, £1 




8E8B 


3P6D 


411 


* 


•t 


a, ml 








412 


■ 








CEflO 


D4 


413 




cspr 


«,C4 




0E0E 


9B 


414 




b 


intl40 








413 


1 








8E8F 


40 


418 




Id 






OE98 


3F6D 


417 




St 


*,ml 








410 


1 








0E92 


3C6C 


419 




Id 


* f r^nsj 




0E94 


3881 


420 




sdd 








3F6C 


4£l 




St 


* 9 rn» 








422 


1 








0E96 


08 


423 




emar 


4.CB 




8699 


86 


424 




tsstp xf 




8S9A 


OS 


429 
426 




b 


IrvtlBB 








427 


■ 

■ 
■ 


svtt 


Ing tiw2* 




0E9B 


4F 


^s^0 

429 


1 

int!40i 


Id 






069C 


3FFfl 


430 




St 


*, t larSh 




0£9E 


3FF9 


431 




St 






0EA0 


40 


432 




Id 


08 




0EA1 


3FFB 


433 




■t 


*,ti«r»21 








> 434 


I 








8EA3 


40 


439 




Id 


*tC8 




0EA4 


3A8D 


436 




out 


Hepld 




0EA6 


6EE7 


437 




b 


rst2 








438 


t 












439 


tit 


d«t« 


Chsck ft convi 


n-t 






440 


It 


ctisc 


k cod* mm cm 


iplsts 






441 


t 








0EA8 


£0 


442 


i nt 1901 


Id 


1,£8 




0EA9 


0C 


443 
444 




Id 


*, Ohl 




0EAA 


01 


445 


t 


CMpT* 


a, CI 




0EAB 


6EE0 


446 




b 


lntlS© 








447 


t 








0£fU) 


E3 


448 




Id 


It « 








449 


t 










0C 


490 




Id 


s,9hl 





Ijiunp on N3(4 

t N3< e 

f*< M2*l 



IJUMp NS*8 
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CP/M TLCS-47 01 



3LER V2.2 



OBJ 


LINE 




SOURCE 


STATEMENT 






• 
1 






nn 






cnpr 


a« Sil O 




An 

j<j 

434 




D 






499 


1 
t 


check 


data was eoaplata 




436 


1 






AF 


497 




Id 


a,«h»r 


E7 


498 

499 


t 


Id 


1,C7 




460 


f 






IF 


461 
462 




xor 


A,9H1 


ES 


463 


1 


Id 


1,£S 


16 


464 
469 


f 


cxnpr* 


a, 9*1 


6EE0 


466 




b 


lntl60 




467 


1 








468 


1 


data c 


sonvsrt 




469 


1 






ec 


470 




Id 


a,frhl 




471 


1 






oe 


472 




crapp 


a, SO 


ec 


473 




ttitp 




6EC2 


474 




b 


intl71 t 




475 


t 






4C 


.476 




Id 


a, th 9 c 


3FFD 


477 




St 


a, dew 



irscslvad data was irror 

not 



tdata 



not com pi at • 



I data count an matting 



ROM PAGE NO* 99 



0EC1 

0EC2 
0EC3 


89 
4D 

3FF0 


478 
479 
460 
481 
482 


lnt!71t 


b 

Id 

St 


intl72 

a*£h'd 
a«dc« 


I data count an 


tatting 


0EC3 


19 


463 
484 


lntl72i 


dac 


1 |1<— 


* £4 




0EC6 


0C 


469 
486 




Id 


a, 9*1 






0EC7 

0EC9 
0ECO 


3FFC 
4F 

3FFE 


487 
468 
489 
490 
491 
492 


It 


St 

Id 

St 


a, del 

a,£h*f 

a,deh 


I data count a-r 
1 data count ai 


sat ting 
* satting 


0CCC 
0CCD 


33 
31 


493 
494 
499 


ldl 
xch 


a, Ode 

All 






0ECE 
0ECF 

0ES0 

0ED2 


32 
30 

2290 
3930 


496 
497 
498 
499 
300 
901 
302 


• 


Idh 
xch 

call 

sat 


a. Ode* 

kaymb 

spuvmh, 3 


t ramota flag 


on 
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CP/M TLCS-47 PSSEHBLCT V2.2 



LOC OBJ LINE SOURCE 





sea 




setting tlMrS 


4P 


3*4 




Id 


6,«h'f 


3FFA 


989 




■t 


*>n» fs 




996 




Id 


*, ChJ3 


3FF9 


907 




■t 




40 • 


906 




Id 


4*01*0 


3FTd 


909 




St 


*,n v fe 




910 


I 






46 


911 




Id 


^ m V ^^^^^ 


3AAD 


312 




out 






913 


t 








914 


II 


HI — t 






SIS 


1 






40 


916 


mti60i 


Id 


4,00 


3T60 


917 




St 


t«nih 


3FGC 


916 




St 


4* 1"WS) 


3F60 


919 




St 


s, ml 




920 


i 








sai 


tti 


ffturn 


rout Ins 




922 


i 






2968 


923 


r*t2t 


nch 


hl 9 rwaol 


47 


924 




Id 


• t mub 




989 




dielr 


1X« 101111 


13 


926 




nch 


•♦sir 


3C6A 


927 




Id 


s,rswos 




926 


11 






3046 


929 




clr 


«op06,0 




930 


1 






20 


931 




rsti 






932 


It 








933 


t 








934 


1 








939 


1 
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CP/M Tl.CS— 47 ASSEMBLER V2.S 



SYMBOL 



w 


mMM&n 


VVltl 


WW 




001S 




nf*u 
ULn 


ounce 




uuu 




• 


DZdPH 




V 


nTQOTU 
UloriN 






XN2000 


BEgB 




iNuuin 


AA1D 

woo 




INT100 


OESC 




XNT110 


0E66 




I NT 123 


0EB3 




I NT 130 


0E87 




XNT160 


0EE0 




INT171 


0EC2 




I NTS 10 


0E3E 




INT211 


0E49 


* 


KEBT0W 


0023 


* 


KE5T0L 


002S 




KE5T2H 


0027 


• 


KEST2L 


0026 


• 


KEST4H 


002B 


* 


KEST4L 


002A 


* 


KEYND 


002c 


• 


KEYNN 


002D 


* 


KEYS 


0100 




KEYSB 


©230 


* 


LCICOT 


000D 


• 


LDATL1 


0037 


* 


LDATM2 


0036 




LDISP 


0B00 


• 


LECOTN 


0C3D 


• 


LIOVFI 


0600 


* 


L TABLE 


0000 




LVLFEX 


0C00 




□VERL1 


0010 


• 


PARXTT 


000C 




REMD1 


0061 


» 


REMOS 


0062 


*- 


REMD9 


0065 


* 


REMD6 


0066 


* 


REMOH 


0069 




REWOL 


00&a 




RNH 


006B 




RNL 


00&D 




RURPCL 


00C8 




RWRPOI 


0OC9 


* 


SPU5H 


0003 




3 PUSH 


0020 




SPUVSH 


0000 




SPUVSL 


000S 




8PUB 


00C7 




TIMR2H 


08FA 


* 


TIMRHN 


00F6 


♦ 


TIWRHQ 


001B 


• 


TIMRMN 


00F5 


♦ 


TIMRMD 


001A 




VLFC 


000A 


• 


VUFEC 


0016 


* 


VLFTH 


0007 




W-FTL 


0006 




VLFXL 


0090 


* 


UPRPCL 


0OC4 
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TABLE 



• 


COMM&R 


0014 


* 


DATACT 


0200 




Den 


00FD 


* 


DI3PA 


8032 


# 


D1SPL 


0030 


* 


DI3PLW 


0033 




Twrnrt 


0039 




INCOTM 


003A 




INT121 


0E78 




INT122 


0E7E 




XNT140 


0E9B 




XNT190 


0EAB 




XNT172 


0ECS 




I NT 200 


0E24 




XNT212 


0E30 




KEST 


0043 




KE3T1H 


0029 




KEST1L 


0024 




KE3T3H 


0029 




KEST3L 


0028 




KE3TBH 


0041 




KE5TBL 


0040 




KEYOD 


002£ 




KEYON 


002F 




KEYSC 


000E 




KEYTB 


00CB 




LDATU2 


0038 




LDRTM1 


0039 




LECOTH 


003E 




LECOTL 


003C 




LIOVF2 


0D00 




LMAIN 


03E0 




OVER A 1 


0012 




0VERH1 


0011 




PARITY 


000B 




REMD0 


0060 




REMD3 


0063 




REMD4 


0064 




REMD7 


0067 




REMOA 
RKCE 


006A 
0090 




RET2 
RNH 


0EE7 
006C 




RWRPCH 


00CA 




SERVRC 


000F 




SPUCP 


0021 




8PUSL 


0002 




SPUVDM 


0004 




BPUVUM 


0001 




6PW 


00FF 




TIWR2L 


80FB 




TXMR2R 


00F9 




TIWRLN 


00F4 




TXMRLQ 


0019 




VDATAH 


0016 




VDATAL 


0017 




VLFRB 


0009 




VLFTB 


0008 




VLFXA 


0032 




VLFXH 


0091 




MARPCM 


00CS 
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CP/m TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LIKE 



1 

z 
z 

4 

5 

•6 
7 

a 









7. 1983. 


•ubr-otrt inm 


VI. 0 

* 


* 





•nollpt 

A 

•list 



2B9 | 



ROM PAGE NO. 1 



0059 3C17 

8052 DF 

8053 98 

0094 40 
3F 
AD 



unt 



il 4F 



0066 49 

0067 3F23 
0069 3F24 



006B SA 



291 | 

292 rkevi 



293 f 



299 | 
309 
391 
382 
393 | 



319 
311 
312 
313 
314 
319 
316 
317 
318 
319 



I 
f 
t 



org 

10 

capr 

b 

Id 
•t 
b 

1« 

b 

elr 
eir 



Id 
mt 
*t 



Id 
•* 
mt 



*, »puf t 



a,*h*0 



• 8 



•pus 1,8 



a, ksstOl 



spusfc, spucp elttr 



*,*h»8 
«« spusk 
«*spucp 



return 



f to r«tum 



I brftncn on 

sousk <> squco 
t elsar Mpvict r*vo 



cnaraetsr iva 



I no keystroke 



323 t buffer* 



* 
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CP/N TLCS-47 ASSEMBLER V&2 



LOC 


OBJ 


LINE 




SOURCE 


■ STATEMENT 




* 




0O6C 
0O6E 
005F 


3C24 
08 

3F0E 


384 

326 
327 
326 




1 r4 

ine 

St 


a* spuep 
a 

a t kaysc 








0071 

0973 
0974 


3C0E 

03 

383E 


329 
330 
331 


rkcali 


Id 

role 
*nd 


a, kayse 
a 

a, £11 19b 








0076 
0977 


31 
C4 


AX 

333 
334 
333 




MCh 

Id 


*•! 

llf Kir ^ 


* 






0078 


0C 


336 


rkc*2s 


Id 


a,0hl 




* 


• 


0079 


388£ 


338 
339 




add 


l,£h*» 




1 


1 < — 1-2 


007B 
007C 
007E 


0F 

3863 
0C 


340 
341 
342 
343 
344 




st 
add 

Id 


a, Ohl 

l,£h'3 

a,0hl 




I 


1< — lt-3 


Sw7r 


3BBE 


343 

^ g 

347 


rkcs3i 


add 


X, Ch's 




1 


1 < — 1-2 


ROM 1 


*M3E NO* 


2 * 














0081 

0082 

0064 
0086 


OF 

3883 

38 9C 
6078 


348 
349 
330 
331 
332 
333 
334 




St 

add 

b 


a, Ohl 

l,£h f 3 

l.*h»c 
rkes2 




% 


buffar bottom ? 


0086 


2FFE 


333 
336 




add 


k«yse v £h* 




1 


ksysc < — k»y»c— 


008A 
008C 


££!£ 
6071 


337 
338 
339 




cntpf* 
b 


kaysc 9 £h* 
rkcsl 


X 






0086 


04 


360 
361 
362 
363 


1 spusk < — ( 

tHtp 


•pusk-spuep 
cf 


> 


t 


Qf < — 1 


008F 

0090 
0091 


C2 
E3 

3C24 


364 
363 
366 
367 
368 




Id 
id 

Id 


h, £h'2 
l,£h*3 

a, apuep 




t 


SDuak ■ o( hi > 


0093 
0094 


14 
0F 


369 
370 
371 
372 




subr-e 

St 


a, Oftl 
a, Ohl 




% 
1 


spusk-spucp 


0093 
0096 


40 

3F24 


373 
374 
373 




Id 

St 


a,fh»0 
a v spucp 






SOUCP <— 0 
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CP/M TLC9-47 ASSEMBLER V8.8 

PP8E 3 



I OP 


flPT 


1 TMg 

%m Alii* 




1 

i 


SOURCE ! 


STATEMENT 


0098 


606B 


376 






b 


rkco4 






377 


1 












376 


I 












379 


1 








ROM t 


HVSE NO* 


4 














3A0 








h* 10A 






JD1 


1 








0100 


4F 


368 






Id 


A,£h»f 


0101 


3F0E 


363 






Mt 


a, koymc 


Al A^t 










OY 


A* Koyna 


At Ait 


PA 
en 




1 




ID 


it *n" o 


0106 


45 


367 






Id 


A* ©l f O 






366 


1 










3AA3 




koy901. 


out 




0109 


8300 


391 
398 


t 




call 


koyt 


0108 


3B 


393 
394 


1 






A«h 


01 0C 


«k«A. 4feOA> 

3A27 


393 
396 


t 




In 


* 1007, A 


010E 


OF 


397 


l 


* 




A«Ch* f 


JO>A #o^* 

01 0F 


0C 


396 






tntp 




9110 


90 


399 
400 






6 


koy008 


0111 


16 


401 


1 




inc 


1 


91 IS 


3FZ9 


.AAA 






ot 


A* koynd 


W* *4 


JwBE 


*93 






Id 


A, koyoc 


0116 


3F2A 


404 
409 






•t 


A* koyrm 


0116 


8F16 


406 


1 

kO) 


r0O8s 


add 


kwy«c 9 Cl 


011 A 


8E3E 


407 








koyoe* Ch 9 3 


01 1C 


68 


406 


f 




b 


koy003 


<#fcA A Ok 

0110 


8CF3 


409 
410 




out 


• 

Ch* ?, *OD03 


91 IF 


3B74 


411 






civ 


«OP04 t 3 






418 


1 






• 


012i 


S300 


41* 






e*U 


koyt 






414 


1 








0123 


3A27 


419 






in 


*ip07 t * 


0183 


3B34 


416 






mot 


*op04 v 3 






417 


1 








91 £7 


OF 


416 






cnof* 


A«£h'f 


0186 


0E 


419 






tootp 


zf 


0129 


B6 


480 






b 


koy004 






481 


1 








018* 


16 


488 






inc 


1 


0136 


3F89 


483 






«t 


a« koynd 


0120 


3C0E 


484 






Id 


a« koyoe 


018F 


3F8ft 


489 






•t 


a« koynn 


0131 


B6 


486 






b 


koy004 






487 


1 
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CP/M TLCS-47 P88EWBLER V2. 2 



015E 39&S 
9160 B2 



431 

432 | 

433 Ki 
434 



437 



439 | 
440 
441 



444 l 

445 ki 

446 | 
447 



LOC OBJ LINE 

0132 30 420 

0133 09 

0134 87 
0139 87 

0136 30 

0137 3C29 

0139 OF 
013A 0E 
013B 6170 

0130 3891 
013F 0£ 



ROM POSE NO. S 

0140 82 

0141 B3 

0142 3C29 

0144 DE 
0149 0E 

0146 91 

0147 DO 

0148 0E 

0149 91 

01 4A OB 
01 4B 0£ 
01 AC 91 

0140 07 
014£ 0£ 
014F 91 

0150 B3 

0191 3C2B 
0193 3E29 
0199 Afi 

0156 3C2C 
0158 3E2A 
019ft A8 

015B 39E0 
0190 88 



449 
490 | 
491 



494 | 



458 | 



4&0 
461 



463 1 



466 
467 f 
468 



470 
471 t 

472 

473 b 

474 i 
479 I 

476 kay03Ci t*«t 

477 b 

478 | 

479 | 



1 1 ll 

xcn 




role 




b 


k*y001 


D 




it eh 


4 f h 


Id 


a, kvynd 

* 


crept" 


*,£h 9 f 


tvstp 


zf ? 


b 


k»y005 t 


CSQP7* 


l,sn v l 1 


ttttp 


Zf 1 


* 

b 


Icay020 f 


b 


k»y006 I 


Id 


jl^ Icvynd 


CM pi" 




tvmtp 


zf 


b 


kayOSl 


cnpi* 


«,*>i'd 


tvstp 


zf 


b 


kay021 


est pi* 


*,£h*b 


tHtp 


zf . 


ft 


k«y021 


cmpr 


•,«h # 7 


tHtp 


zf 




k»y021 


b 


k*y006 


id 


*, kvyod 


cnpr 


a, koynd 


b 


k«y007 


Id 


a, kvyon 


cmpr 


A, kvyrm 


b 


k«y007 


tMtP 


spuvsh, 2 



SpUVSl, 0 

kvy010 



r«l«*»d 



t 



t 
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LOC OBJ 
8161 8800 
0163 8830 



0163 3943 
0167 AA 

0166 3903 

016A 3C29 
016C 3F2B 
016E 3C8A 
0170 3F2C 



0178 8A 

0173 3943 
0173 3980 
0177 AA 

017B 3903 
01 7 A 3960 
017C AO 



165 



LINE 

480 
401 f 



t 

464 | 



466 
467 | 

466 kay007l 
469 i 

490 kvyOeSr 
491 



can 



clr 
b 



Id 
at 
Id 



017D 3C8B 

017F or 

ROH PAGE NO. 6 

0160 6166 

0168 3963 
0164 616A 

6166 3943 

0166 3938 
01BA 6173 



ROM PA8E NO. 6 



493 
494 | 
493 | 

496 kay010t 

497 | 

496 kay006f clr 
499 Mt 

300 b 

301 | 

508 kay088i as* 

clr 
b 

t 
t 
I 



308 k«y003i Id 



310 



311 
318 | 
313 
314 
313 | 
316 
317 | 
316 | 
319 

I 



I 
I 



tnt 

b 

clr 



clr 
b 



kaysb 



apuvsi, 0 
kay088 

•puv*l 9 6 



a, kayrm 



mpuvsl t 0 
kay006 

apuwl, 0 
spuvsH, 8 
k*y088 



evpp a, Ch' f 



kay007 

*pUV«l, 0 

k*y008 
spuvsl , 0 



a pus I, 1 
kay006 



I 
t 
I 
t 



trttum 



I 
I 



f 
I 



I 
da 



t Id 
xett 



386 | 



a* kaynn 
a,h 



t 
t 



CP/» TLC9-47 



ASSEMBLER V2.2 

PACE 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 


0203 


10 


529 










OF 


930 




cmpr 


* v £h*f 


0205 


0E 


531 




twtp 




0206 


AA 

^^^^ 


532 
S33 






d*t *04 

WAV •■^T 


0207 


3C29 


534 


1 


Id 


&, kaynd 




SC 


S3S 




tsst 


*,0 


02OA 


9E 


536 
937 




b 


d«t*01 


020B 


3D 


53d 


1 


tnt 


**1 


020C 


82 


939 




b 


d*ta02 






540 


1 






0200 


5E 


54} 




t«ft 


••2 


020E 


Q6 


942 




b 


d*ta03 






543 


1 






020F 


30 


544 




xeh 








945 


1 






0210 


30 


546 


d*t«05i 


xeh 




0211 


4F 


547 




Id 


A,«h» f 


0212 


31- HI) 


540 




St 


a, dew 


0214 


3FFE 


549 


cUt*06i 


St 


*« den 


0216 


10 


550 




nov 


h,a 


0217 


3FFC 


591 
552 




st 


. . a, del 


0219 


33 


553 


1 


ldl 


a, 9de 


021A 


31 


954 
995 




xeh 




021fi 


32 


596 


t 


Idh 




021C 


30 


557 
556 




xeh 


t,h 


021D 


2ft 


559 


1 

datalOi 


rwt 








560 


1 






021E 


30 


561 


dat*01 i 


xeh 




021F 


3824 


562 




or 


A,<h*4 


0221 


90 


563 




b 


d«t*05 



0222 30 



0227 382C 



022A 3C29 
022C 30 
022D 4E 



023© 4F 
0231 94 



564 | 

565 dat*02r xeh 

or 
b 

566 t 

569 d*ta03s xeh 



571 b 

572 t 

573 d*t«04t Id 

574 xeh 

575 Id 

576 st 

577 Id 

578 b 

579 | 



5S1 
562 f 



«.h 

*,£h*6 



**h 

A,£h* e 
d*t*05 

a, ksynd 
*th 

a,£h'« 



«,Xh»f 
d*t*06 
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CP/H TLC9-47 ASSEMBLER V8.8 



LOC OBJ 



LINE 



ROM POSE NO. 9 





964 








0830 8980 


909 
986 


kpyabt 




hl 9 kMtbl 


gg*yg 3C£3 


967 
988 




Id 


a* spusk 


8234 3912 


389 






•PUSla 1 




390 








0896 DS 


991 






a, en's 


A2S7 AC 


998 








0838 AC 


393 


- 


t> 


key*b4 


0899 3902 


394 
993 




sot 


•pual.O 


i labia 










0838 390F 


396 
397 




"* 


•rvrc.* 


esse ee 


396 
399 


% 


inc 


* 


083E 3F83 


609 

C 601 
608 


% 


•t 


a, apuek 


0860 03 


603 


t 


role 


• 


0861 3836 


604 

609 
ASA 




and 






607 




•Hi 


a. 1 
* 


0264 C4 


600 

609 




id' 


h. £h* 4 




at* 








8869 3C8fl 


» 611 


* 


Id 


a, kMtbl 


0867 0F 


618 




•t 


a, »hl 




613 








0860 le 


614 




lne 


- 1 




613 








0869 3C81 


I 616 




Id 


a, ktttbh 


086B OF 


617 




•t 


a.oni 




616 








086C 8A 


619 
680 


kay«b4i 


re* 




ROM PAGE 


NO* 18 








0300 


681 




org 


h'300 




688 
683 
684 


1 keyt 


routine 




0300 3Fd 


3 689 
686 


kpytt 


at 


a, koytb 


0308 40 


687 




Id 


*n» 0 




680 








O303 08 


629 


keytOi 


lne 


a 


0304 00 


630 




nop 




0309 00 


631 




nop 





I key currently doo 



cnar act pr av* 



I service rwutit 



0306 00 



o 
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CP/H TLCS-47 ASSEMBLER V2* 8 



8 



LOC OBJ 

0307 0£ 

0308 BA 



LINE 



SOURCE 3TATSKENT 



&33 | 
638 
637 



640 
641 



638 ksytll 



tittp 

b 

b 
Id 



I 
f 
I 

I II 
III 
ill 
647 in 



ROM PAGE NO. Ifi 



031S 




648 
649 






650 
691 


0319 


10 


698 
6S3 


0316 


gp 


694 


0317 


99 


6S9 


0318 


08 


696 
697 
' 658 


0319 


3804 


699 
660 


0318 


3FFD 


661 


0310 


4F 


668 


03 IE 


3PFE 


663 


0380 


31 


664 


03S1 


3FFC 


669 
666 


0383 
0384 


33 
31 


667 
668 


0389 


38 


669 
670 


0386 


30 


671 






678 


0387 


8fl 


673 






674 






679 
676 






677 


0328 


2980 


678 






679 


038A 


E0 


680 


038B 


CS 


681 
688 


038C 


4F 


683 


038D 


IF 


684 



org 



t lsdd 



tsst 
b 

b 



add 

st 

Id 

mt 

xef* 

st 

ldl 
xcft 

ldh 

MCft 



I 

f -for • 



tcsytl 
k*yt0 
a, ksytb 



h'315 



lsdd01 
lsdd00 



a v £h*4 
*, dew 

*, dch 
*, 1 
a, del 

a, (Me 
*,1 



h 

MCft 

Id 
Id 

Id 



guwssnt 

hi, ksstbl 
i,*0 



a,*h*f 
*,0ftl 
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CP/K 71X8-47 ASSEMBLER VS. 2 



9 



LOG OBJ 



LINE 



032E 


OF 


686 




St 


*,6M 






687 


1 






far 


1 A 






4 


* 
1 


0330 


4F 


689 




10 


**fh*f 


0331 


IF 


690 

691 


1 


nor 


**6hl 


0332 


OF 


692 




St 


*.0hl 






693 


1 






0333 


292 


0 694 




vcn 


hl t kmtb 


033S 




695 


t 




* 




2* 


696 
697 


1 


rvt 








696 


1 










699 


I 










700 


III 










701 


III 










702 


III 






ROM 1 


>OGE 


NO. 13 








0350 




* 

703 




erg 


h>350 






784 


1 










70S 

706 


1 flash 


rout in* 






3C3! 


5 707 


1 

flash t 


Id 


8, ld*tsl 






* 798 




•t 


* 9 Id* sal 


0354 


3C3I 


6 789 




Id 


** ld*t«2 


0356 


3F3I 


A 710 




St 


*• liiissg 


0338 


3C3 


7 711 




Id 


** Idat 1 1 


033A 


3F» 


B 712 




St 


a, Idas 11 


033C 


3C3I 


B 713 




Id 


a, ldst!2 






C 714 




st ' 


*, Idas 12 






715 


1 






0360 


3C3; 


1 716 




Id 


*,dlSDl» 


0362 


5C 


717 




tsst 


6.9 


0363 


«9 


716 




8 


fl*sh0 






719 


1 










. 720 


t ssd fl Ashing 








721 


1 






0364 


4F 


722 




Id 


a, th»f 


0365 


3F31 


i 723 




st 


a* Idaasl 


0367 


3F3I 


* 724 
725 




St 


a, ldas«8 


0369 




3 726 


1 

flsshOt 


id 


•t displM 


036B 


30 


727 




tmt 




036C 


Be 


728 
729 




8 


flash 1 






730 


i 

1 Isd flashing 








731 


1 






036D 


4F 


732 




id 


* v 8h"f 


0366 


3F31 


9 733 




st 


a t ld*sll 


0370 


3F3I 


: 734 
735 




st 


*• ld*s!2 


0372 


3C» 


* 736 


t 

f 1*8/11 1 


Id 


a* tfisoiw 



f smd not flashing 



I lsd not flashing 
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10 



LDC 


OBJ 


LINE 


0374 


3D 


737 


0373 


63AC 


738 






73S 


0377 


SC 


740 


0378 


6393 


741 






742 






743 






744 
743 


B37A 


3C36 


746 


037C 


3837 


747 


037E 


3F36 


748 






749 


ROM 1 


3A8E 


NO. 14 


0380 


3C38 


730 



SOURCE STATEMENT 

tHt *, 1 

b 



tnt 

b 



ri*s20 



Id 

and 

st 



0384 3F38 
riod 



0388 3828 



038S 3828 
0390 3F3C 



0393 3C3B 



039D 3837 
039D 3F38 

039F 3C3A 
03 A 1 3837 
0303 3F3A 

03A3 3C3C 
03A7 3837 
03P9 3F3C 

03AB 2A 



03AC 3C36 



731 



737 | 



760 
761 f 



Id 

and 

st 



Id 
or 
st 

Id 

st 



763 | 

764 | 
I 
t 

767 | 

768 fla*20» Id 



769 
770 
771 t 



774 



and 
vt 

Id 
and 
st 

Id 
and 
st 

Id 
and 
st 

783 | 

784 rst 

783 | 

786 t indicator 

787 i 

788 flas30i Id 



I 



777 
7TB 
779 | 
780 
781 



a, IdatmS 
a, SSI lib 
a, ldata£ 



a, 1 flat 12 
a, £01 lib 
a, ldatl2 



a v lda**»2 
a, Ci009b 
a,' ldasn2 

a, lda»12 
a,£100Ob 
a, ldas!2 



indicator 'on 1 



a, ld*tm£ 
a, lb 
a, ldatm2 

a* ldatl2 
a, call lb 
a, ldat 12 

a, ldasm2 
a, £01 lib 
a, ld«sm2 

a, ldasl2 
a, £01 lib 
a, ld*slS 



•off 

a* ldatra2 



|. Indicator 'off 1 
I indicator * on' 



f indicator *on* o* 



I indicator *off» o 



171 

CP/R TLCS-47 ASSEMBLER 
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7*1 t 



. 79S | 
ROM PAGE MO* 13 



t 
I 



I 

794 Id 



It 



70 of *,«iaetfr 



Id *,ld*t|2 
793 or *, £19C*b 

st « v ld«ng 



038A 3820 797 

7M «t *• lda»a£ 

Id a* ldasia 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PAGE IS 



SYMBOL TABLE 



* 


COttHQD 


0013 


* 


COMMAH 


001S 


♦ 


CDWIAL 


0014 




DATH01 


021 E 




DATA02 


0222 




DATA03 


0226 




DATA04 


022A 




DATA03 


Be lv 




DATA06 


0214 


* 


DATA0H 


0081 


• 


DATA0L 


0080 


♦ 


DATA10 


aft j at 

021 D 




DATA1H 


0083 


* 


DATA1L 


0082 


* 


DATA2H 


0085 


* 


DATA2L 


0084 


♦ 


DATA3H 


0087 


* 


DATA3L 


0086 


* 


DATA4H 


0089 




DATA4L 


AAA #t 

0088 




DATACT 


0S00 




DCH 


00FE 




DCL 


00 FC 




sen 


00FX> 


* 


DIBPA 


0032 


• 


DISPH 


0031 




DI6PIU 


0034 


* 


DX6PL 


0030 




OISPLU 


0033 




FLAS20 


0393 




FLAS30 


03 AC 


• 


FLASH 


0350 




FLASH0 


0369 




FLASH 1 


0372 . 


* 


IMCOTH 


008C 


* 


INCOTL . 


008A 


• 


INCOTW 


00SB 


♦ 


KEST 


0022 




KEST0H 


0043 




KEST0L 


0042 


♦ 


KE6T1H 


0045 


* 


KEST1L 


004* 


* 


KEST2H 


0047 




KEST2L 


0046 


* 


KEST3H 


0049 




KEST3L 


0048 


* 


KEST4H 


004B 


* 


KEST4L 


004A 


♦ 


KEST5H 


004D 


* 


KEST3L 


004C 




KESTBH 


0021 




KESTBL. 


0020 




KEY0O1 


0107 




KEY002 


0118 




KEY003 


0132 


KEY004 


0136 




KEvees 


017D 




KEY006 


0173 




KEY007 


0168 




KEY 008 


016A 




KEY010 


0178 




KEY020 


0142 




KEY021 


0151 




KEY022 


0178 


* 


KEY030 


015E 




KEYMO 


0029 




KEYNN 


002A 


- 


KEYOD 


002B 




KEYON 


002C 


* 


KEYS 


0100 




KEYSB 


0250 




KEYSB4 


026C 




KEYSC 


000E 




KEYT 


030O 




KEYT0 


0303 


* 


KEYT1 


030A 




KFYTB 


00CB 


*- 


LCI COT 


000D 




LDA3L1 


003B 




LDASL2 


003C 




LDASMl 


0039 




LDASW2 


003A 




LDATL1 " 


0037 




LDATL2 


0038 




LDATW1 


003S 




LDATW2 


0O36 




LDISP 


0B00 




LECOTH 


008F 




LECOTL 


008D 




LECOTH 


00SE 


* 


LEDO 


0315 




LEDD00 


0328 




LEDD01 


0319 




LIOVFl 


0600 




LIOVF2 


0D00 




LMAXN 


03E0 




LREWO 


0E00 


♦ 


LTABLE 


0000 




LVLFEX 


0C00 




0VER2A 


0072 




QVERSH 


0071 




0VER2L 


0070 


* 


0VERA1 


0012 




0VERH1 


0011 


* 


0VERL1 


0010 




PARITT 


000C 




PARITY 


000B 




READC 


0028 


* 


READN 


0027 


* 


REV4D0 


0060 




REMD1 


0061 




REHB2 


0062 




REM03 


0063 




REMD4 


0064 




REMDS 


0065 




RE WD 6 


0066 




REKD7 


0067 




REW3A 


006A 




REMQH 


0069 




REWOL 


0068 


* 


RKCE 


0050 




RKCE0 


006C 




RKCE1 


0071 




RKCES 


0076 


* 


RKCE3 


007P 




RKCE4 


006B 




RKCE5 


0058 




RNH 


0068 


♦ 


RNL 


006D 




RNM 


006C 


* 


RWRPCH 


00CA 




RWRPCL 


00C8 


• 


RURPCW 


00C9 




SERVRC 


000F 




SPUCP 


0024 




SPUFF 


0017 


* 


SPU8H 


0003 




SPUBK 


0023 




SPUSL 


0002 




SPUVDM 


0004 




SPUVSH 


0000 




SPUVSL 


000S 




SPUVUM 


0001 




SPW 


00FF 


* 


5 PUB 


00C7 




TIHR2H 


00FA 




T1MR2L 


00F8 




TIMR2M 


00F9 


♦ 


TIMRHW 


00F6 




TIHRHO 


00 IB 




TIMRLN 


00F4 




TIMRLO 


0019 




TIMRMN 


00F5 


* 


TIHRPQ 


001A 




VLFC 


000A 




VLFEC 


0016 




VLFRB 


0009 


» 


VLFTB 


0008 


* 


VLFTH 


0007 




VLFTL 


0086 




VLFXA 


0032 


* 


VLFXH 


00S1 


• 


VLFXL 


0030 




UARPCL 


00C4 


* 


WAR PCM 


00CS 


* 


WRITEH 


0026 




WRITEN 


0025 








DEFINED 


167 USER 


SYMBOL (B) 















0167237 



173 



CP/M TLCS-47 ASSEMBLER VS. 2 



LOC OBJ 



LINE 

1 
8 
3 
4 
5 
6 
7 
6 



data tabla 



ROM PAGE NO. 6ft 



coding tabla 



0F20 01 
8F21 10 
rol 

0F22 10 
0F23 10 
0F24 10 

1 

0F23 10 



0F27 10 



ol 



9 
18 | 

11 
18 

13 
14 
19 

16 * 

17 

16 



0F2B 10 



19 I 

28 

21 
22 

apaeiriad position. 

23 
24 



87 



0F31 00 



30 

31 



8F36 00 
0F37 00 

0F38 00 



34 



36 
37 f 
36 
39 



org 

data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



0F3C 00 
0F3O 00 
0F3E 00 



41 



43 



data 
data 
data 
data 
data 



49 

46 | 

47 | 
46 | 
♦9 | 



data 



h'*2» 

h»01 
h»10 

h* 10 
h» 10 
h'10 

h'10 
h»00 
h'10 



h'10 
h'02 



h»0f 

h* 
h» 
h* 



h' 
h' 
h» 
h» 
h» 
«• 
h' 
h' 

h' 
h» 
h» 
h» 
h» 
h» 
h» 
h' 



•08' 
•0l» 

•02* 
• 03? 

»04» 



road status 
Indicator powar cont 

Indicator mods 
davica input control 
out out corvfcro 



• 06* 

• 07» 

• 00* 

•09' 
'0a* 



ralay control 
claar display 
davica display contr 



1 
r 
di 



enarsct ar 
davica data 
lay charactar at 



*0b* conditional poll 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 



blank 
blank 
blank 
blank 
blank 
blank 
blank 
command 



a* pans ion 



il 



ing 



Ran PAOE NO. 61 



4 
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PASS 2 



LOG OBJ LINE SOURCE STATEMENT 



0F40 


50 




org 


h» f40 




31 


1 








92 


t 


f4*-f4f 






S3 
54 


j 








55 




f 40 -f6f -> 


h'ff 


BFAA FF 


56 
57 




data 


b' ff 


MP A I FF 


5B 




data 


h» ff 




59 




data 


h f ff 


OF A3 FF 


60 




data 


h» ff 


OCAA FP 


fil 




data 


b» ff 


0F45 FF 


62 




data 


h f ff 


eF46 FF 


63 




data 


- a a> a% 

b* ff 


OFa.7 PP 


64 




data 


h» ff 




65 


I 
t 






0FAA FIT 

ST ■ ■ 


66 




data 


h» ff 


Wr*Tj rP 


fi7 




data 

*p^a> 


h f ff 


BF4m rr 


DC 






h* ff 


BF*»d rr 






data 


h v f f 

WW ■ * 


0r 4C rr 






data 


h* f f 


acaa err 
tor **U rr 






data- 


h»ff 


WF*fc rr 


70 




data 


h* ff 


Hr*»r r^r 


r w 




data 


h* ff 




r ^ 
75 


■ 
I 
• 


fsa— f3f 






» 3 


1 

■ 

1 






VT30 FF 


77 




b* ff 


0F51 FF 


rD 




data. 


Kt ff 

■ 1 WW 


BF3S FF 


* 3 






b* ff 


Am eft* 
0F33 FF 


CSV 






h* ff 


WF5*> FF 


At 




data 

110*4) 


h f ff 

9 W 9 9 


0F55 FF 


82 




data 


b* ff 


0F56 FF 


83 




data 


b»ff 


0F57 FF 


84 




data 


h» ff 


0F58 FF 


85 
86 


1 


data 




0F59 FF 


87 




data 


n»ff 


0F5ft FF 


88 




data 


h»fr 


0F5B FF 


89 




data 


b'ff 


«F5C FF 


90 




data 


h* ff 


0F5D FF 


91 




data 


h» ff 


0F5E FF 


92 




data 


h» ff 


0F5F FF 


93 




data 


b f ff 




94 


1 








95 


I 


f60-f6f 






96 


I 






0F6O FF 


97 




data 


h*ff 


BF51 FF 


98 




data 


h» ff 


CF62 FF 


99 




data 


b'ff 


0F63 FP 


100 




data 


h* ff 


0F64 FF 


101 




data 


h»ff 


0F63 FF 


102 




data 


h»ft T 


0F6& FF 


103 




data 


b»ff 
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CP/H 



V2.2 



UOC OBJ 



LINE 



0F67 FT 


104 


Oat* 


9%* ff 






IBS ■ 








0F60 FF 


106 


data 


h» ff 




2F69 FF 


107 


data 


h» ff 




0F6A FF 


106 


data 


h» ff 




0F6B FF 


109 


data 


M ff 




0F6C FF 


110 


data 


h* ff 




0F6D FF 


111 


data 


h» ff 




0F6E FF 


112 


data 


h» ff 




2F6F FF 


113 


data 


h* ff 






m i 










us t m 


Hf7f 








& AD f 








0F7Q C9 


117 


data 


H*C0 


I 0 


0F71 F9 


116 


data 


h»f9 


I 1 


0F72 A4 


HQ 


data 


h* a4 


1 2 


0F73 B0 


120 


data 


tl'M 


f 3 


0F7A 99 


101 


data 


h»99 


1 4 


0F75 92 


122 


data 


K*92 


t s 


eF7& aa 


123 


data 


h*62 


* 6 


0F77 D8 


124 


data 


h*d6 


1 7 


0F78 60 


129 | 

126 * 


data 


h>60 


1 o 


0F79 90 


127 


data 


h»90 


1 9 


0F7A FF 


126 


data 


h»ff 


1 blank 


0F7B C9 


129 


data 


h*c9 


1 11 


0F7C FF 


130 


data 


ff 


1 blank 


0F7D B7 


131 


data 


h» 67 


I » 


0F7E FF 


132 


data 


h» ff 


1 blank 


0F7F FF 


133 


data 


h» ff 


I blank 




134 | 

139 t ret 


»-faf 






RON PAGE 


136 | 

NO. 62 








0F80 FF 


137 


data 


ff 


1 blank 


0F61 86 


136 


data 


h'68 


1 A 


0F8E 63 


S39 


data 


h* 63 


1 b 


0FB3 C6 


140 


data 


h*c6 


f c 


0F04 At 


141 


data 


n>ai 


1 


0FB9 66 


142 


data 


h'BG 


1 E 


0F66 6E 


143 


data 


h*8v 


1 F 


0F87 62 


144 


data 


h*82 


i e 




145 % 








0F66 69 


146 


data 


h'09 


1 H 


OF69 CP 


147 


data 


h* ef 


1 X 


0F6A El 


146 


data 


h'al 


t J 


0FBB FF 


149 


data 


h»ff 


1 blank 


0F8C C7 


190 


data 


ft* c7 


f t- 


OF60 FF 


1S1 


data 


h» ff 


1 blank 


0F6E FF 


152 


data 


h»ff 


1 blank 


0F8F C0 


153 


data 


h*c0 


1 o 



194 i 
199 | 
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LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 




OF 9© 


BC 


156 
137 


t 


data 


h*Bc 


1 P 


OF91 


FF 


i3a 




data 


h'tT 


1 blank 


©F32 


AF 


159 




data 


h'af 


1 ** 


OF93 


9E 


160 




data 


h»92 


1 8 


OF94 


FF 


161 




data 


h'ff 


1 blank 


0F93 


CI 


162 




data 


h'el 


r U 

1 V 


0F96 


FF 


163 




data 


h»ff | 


\ blank 


w^y/ 


FF 


164 




data 


h»ff i 


I blank 






169 


I 

• 








0F98 


FF 


166 




data 

favtaa} v va> 


h* ff i 


i blank 


0F99 


FF 


167 




data 


h* ff i 


t blank 


0F9A 


FF 


16B 




data 




t blank 


0F9B 


FF 


169 




data 


h* ff i 


r blank 


0F9C 


FF 


170 




data 


* f • ■ 






FF 


171 

A r at 




uai wai 








FF 


17S 




fiat a 


n ■ f 1 


t blank 


■a** ^m* 


BF 

a## 


A f W 




Sal %ai 


h* h# i 


t hi AtnLr 






174 


• 












17S 


• 

1 


I at w 1ST 










176 

a. * B 


1 






- 


ofab 


pp: 


177 

a » r 




Oalfc» 


n t ■ i 


t hi mil 


0FA1 




17fl 




041 


h» AA i 


i A 


BFA2 


A3 


179 
• * * 






n oj i 


i h 


0FA3 


Va#Waff 


IBB 

• 011 




uai • ak 


• 1 WW 1 


i c 


0FA4 


Al 


ABA 




V«v al 


h* m 1 i 

FI al A 






oc 

BB 


1 AS> 

AB& 






frit AA i 


| B 


0FA6 


BE 


163 




data 


h*Sa | 


( F 


0FA7 


63 


184 

IBS 


• 


data 




1 B 




QO 
07 


ICQ 


f 






1 n 




CP 


1 A7 




Bail 


n ct i 




0k? AA 


B* 


1AA 
abb 




Olvl 


HI a»1 


\ J 


aeon 


FF 


♦ B* 






If T • | 


t hlMtiC 


ofac 


C7 


ISO 




data 


h»e7 | 


1 L 


ofad 


FF 


191 




data 


h»ff i 


| blank 


ofae 


FF 


192 




data 


h»ff | 


1 blank 


0FAF 


CO 


193 




data 


h^cO ) 


f o 






194 


1 












193 


f 


fbO-ftof 










196 


t 








0FB0 


8C 


197 




data 


h*6c i 


1 P 


©FBI 


FF 


198 




data 




f blank 


0FB2 


AF 


199 




data 


h'af i 


i r 


0FB3 


92 


SOB 




data 


h'92 ( 


t s 


OFB4 


FF 


aoi 




data 


h'ff i 


1 blank 


OFB3 


CI 


202 




data 


n»el i 


t blank 


0FB6 


FF 


203 




data 




1 blank 


CFB7 


FF 


204 




data 


h»ff i 


I blank 


OFBB 


FF 


203 
206 


1 


data 


h»ff i 


\ blank 


0FB9 


FF 


207 




data 




blank 


ofba 


FF 


20B 




data 


h»ff | 


[ blank 


OFBB 


FF 


209 




data 


h'ff | 


blank 


OFBC 


FF 


210 




data 


h»ff i 


blank 



177 
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LOC OBJ 



line 



0FBD FF 
0FBE FF 
0FBF FF 



ROM PAGE NO. 63 



•FC2 PF 
0FC1 FF 
0FC2 FF 
0FC3 FF 
0FC4 13 
0FCS 11 
0FC6 FF 
0FC7 16 
•FCB FF 
0FC9 FF 
0FCO FF 
0FCB FF 
•FCC FF 
0FCD 12 



17 



0FD0 FF 
0F01 3B 
0FD2 34 
0FB3 IB 



BFD5 14 



0FD6 31 
0FD9 39 



0FDB FF 
0FDC 33 
0FD0 3B 
0FDE 37 
0FDF IS 



811 




data 


h # ff 


t 


blank 


212 


w 


data 


h» ff 


1 


blank 


213 




data 


h B ff 


1 


blank 


214 


I 










219 


1 










216 




not a cont^i 


»1 aata 






217 


I 










216 




o^B 


h*fcB 






219 


1 










229 




data 


h"ff 






221 




data 


h»ff 






222 




data 


h»ff 






223 




data 


h»ff 






224 




data 


h* 13 


I 


on / 


223 




data 


h»li 


f 


avant 


226 




data 


h'ff 






227 




data 


h» 16 


1 


cImt 


22B 




data 


h« ff 






229 




data 


h»ff 






236 




data 


h»ff 






231 




data 


h* ff 






232 




data 


h»ff 






233 




data 


h* 12 


f 


auth 


234 




data 


ff 






239 




data 


h»l7 


1 




236 
237 


V 


data 


h» ff 






236 




data 


h»36 


f 


6 


239 




data 


h*34 


1 


4 


246 




data 


h' IB 


f 




241 




data 


h*32 


t 


2 


242 




data 


h« 14 


1 




243 




data 


h*36 


1 


6 


24* 




data 


h»ff 






249 




data 


h'3i 


1 


1 


246 




data 


h»39 


1 


9 


247 




data 


h»39 


I 


9 


246 




data 


h* ff 






249 




data 


h*33 


1 


3 


290 




data 


K* 30 


f 


0 


291 




data 


M37 


1 


7 


292 




data 


h» 19 


1 


scan 


293 


1 










294 


1 











pan pass no. 63 



0FE7 37 



f 

f 



oro, h* fw7 
kaymean data 



data n* 37 



•7* 
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CP/N Tl_CS-*7 ASSEMBLER VS. S 

POGE B 



LK OBJ 


Lire 


SOURCE 


STATEMENT 




0FE8 00 


260 


data 


h'00 


1 


0FE9 09 


861 








0FEA 00 


262 


data 


h*00 


t no um 


©FEB 32 


263 


data 


h f 32 


I »2* 


OPEC 00 


264 


data 


h*00 


f VtO UM 


0FED 34 


263 


data 


H'34 


| **4» 


0FEE 13 


266 


data 


h' 13 


I ■ em/off* 


0FEF 00 


267 


data 


h ft B0 


1 no us* 


0FFO 14 


268 


data 


h'14 


1 ,— * 


0FF1 19 


269 


data 


h» 13 


f pc/fc «can 


0FF2 16 


270 


data 


h* 16 


t 'e 1 


0FF3 36 


271 


data 


h f 36 


t 'ft' 


0FP4 17 


272 


data 


h» 17 


I a/svnd 


0FFS 00 


273 


data 


h'00 


I no uaa 


0FF6 00 


274 


data 


h*00 


1 no um 


0FF7 12 


273 


data 


h» 12 


t aSauth 


0FF6 10 


276 


data 


h« 10 


1 


0FF9 11 


277 


data 


h* 11 


1 a/avant 


0FFA 33 


278 


data 


h«33 


1 f 5» 


OFFB 33 


279 


data 


h'33 


1*3* 


0FPC 30 


280 


data 


h*30 


I »0» 


0FFD 39 


281 


data 


h« 39 


1 »9' 


0FFE 3d 


282 


data 


h*38 


I »e» 


0FFF 31 


283 
284 f 


data 


h'3l 


1 •!» 




283 | 

286 


and 







ASSEMBLY COMPLETE, 0 PROGRAM ERROR (B) 



0167237 

179 



CP/* TLCS-47 ABSEffPLER VE.B 

PABE 7 



SYMBOL TABLE 



0167237 



180 



CP/tt TLCB-47 RSBEMBLEH V2. 2 



LOC OBJ 



LINE 
1 

a 

3 
4 
5 
£ 
7 
8 
9 



POSE 

SOURCE STATEMENT 



7. 1983. 



ldisp.as* VI. 0 

display 



•nolist 



•list 



CTMP4740P) 

r 

rout In* 



I 
f 



RDM PAGE NO, 
0B00 



303 | 



h'b09 







306 


1 


intvrruptm *nabla> 


0B00 


3F38 


307 
308 


t 


at 


A«dlsp« 


0808 


44 


309 




Id 


a, £01 0Ob 


0B03 


13 


310 




xeft 


a, sir 


0B04 


366F 


311 




•iclr 


11* 10111 






312 


f 










313 


1 










314 


1 










319 


I 


push ragiatar 






316 


1 










317 


1 






0B06 


£930 


318 




xcft 


hltdispl 






319 


t 










380 


t 


count up lad 


count ar 


0808 


3C8D 


331 
322 


1 


Id 


a, lacotl 


0B0A 


08 


323 




ine 


* 


0B0B 


3F8D 


384 




St 


a, lwcotl 


0B0D 


D0 


383 
326 


1 


cnpr 


a, Ch«0 


0B0E 


B3 


387 
388 




b 


displ0 


0B0F 


3C8E 


389 


t 


• Id 


a, lacota 


0B11 


08 


330 




ine 




oBte 


3F8E - 


331 
332 




St 


a« laeotm 


0B14 


D0 


333 


t 


CHipi* 


a,£h*0 


0B1S 


B3 


334 




b 


dlspl0 



333 | 
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CP/N TLCS-47 ASSEMBLER 



LOG 


OBJ 


LINE 




1 


SOURCE 


STATEMENT 


0B16 


3C0F. 


336 






Id 


a« locoth 


0B16 

WV a> w 


00 


337 






inc 


a 


08 IS 

* 


3FBF 


330 






at 


a, laeoth 


BE* IB 


DO 


339 
340 


1 




caipr 


a.£h*0 


08 1C 


B3 


341 
342 






b 


dlapie 






343 


1 












344 
34S 


1 
■ 


count ar ovi 


mr flow 


0B10 


4F 


346 
347 


I 




10 


a,Ch»f 






34A 






ftt 


a> laeoth 

aP0 a* bw w # w 


0B20 


43 


349 






Id 


a,*h»3 


0B21 


3FBE 


390 






•t 


a, lacota 


0B23 


40 


391 






Id 


a,£h'0 


0684 


3F6D 


332 
393 






at 


a, laeotl 


0B26 


3C±33 


394 


1 




Id 


a, dlaplw 


0B26 
0B2B 


9E 


399 
39& 






taat 


a*2 


0B29 




397 






b 


displ2 


0B2A 


3B38 


390 
399 


1 




and 


a, £10116 


BBSC 




360 

Ml 
JO 1 


1 




•t 




0BSC 


B3 


362 






b 


dlapl© 


082F 


3824 


363 
364 


» 

diap!2t 


or 


a«£0100b 


0931 


3F33 


369 
366 






•t 


a, dlaplw 

* 






367 


t 
1 












366 


1 


lBtf 


-on" 








369 


1 












370 


f 








0B33 


3C33 


371 


di 


mpl0t 


Id 


dlaplw 


0B39 


5E 


372 






tMt 


a, 2 


0B36 


6B63 


373 






b 


diaoll 






374 


1 












379 


1 












376 


1 


rwmX 


part 








377 


t 












370 


1 




■ 








379 
360 


1 
1 


lad * 


on* 








361 


1 








0B38 


SF 


362 






tMt 


a, 3 


0839 


6B4P 


363 






b 


dlap!3 






364 


1 












363 


1 




on* 








366 


1 








0B3B 


3037 


367 






and 


a, Mlllb 


0830 


3F33 


366 






St 


a v dlaplw 


0B3P 


3C39 


369 






Id 


a, ldatwl 



I invart flag 



I M , -> , 0* 



* t inaginaly part 



t lad *on* 
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cp/h 



LER V2.3 



182 



LINE 



SOURCE STATEMENT 



ROM PABE NQ.43 • 



0B41 3AA1 
0B43 3C36 



0B47 3B96 
0049 3B28 

0B4B 3S23 



©B4D 8B89 



0B4F 3828 
0B31 3F33 



QBS3 3AA1 
0B57 3C38 
0839 3AA2 
0B3B 3B1& 
©BSD 3B66 

0B5F 8889 



0881 3939 



0887 3F33 

0B89 3C39 
0B6B 3AAI 
0B6D 3C3A 
0B6P 3AA2 

0B71 3B2& 



OB7S 3929 
0B77 6B89 



391 



out 
Id 
out 
clr 



a,*op01 



I 



397 | 



*6p06,l 
*op0&,2 

%mt spuvsl, 2 



I 

400 | 

401 | 



b 

lad •on» 



404 t 



402 dlmpl3t or 



Id 
out 
Id 
out 



407 
408 



dispiB 



CI 000b 
a,displw 

a, Idatll 
*,*op01 
a, ldatl2 



elr 
b 



410 

411 | 
412 

413 | 

414 | 

419 f laaginaly part 

418 | 

417 | 

418 | kay scan raady 

419 t 



%op0£ t 1 
Xop«6,2 

dispiO 



421 | 

422 diipltt tnt 



424 | 
t 

428 | 



429 t mud •on* 



429 | 

430 

431 



434 t 



437 | 



St 

Id 
out 
Id 
out 

sat 

clr 



spuvsl,2 

**3 
displ4 



a, £01 lib 
a*displ» 

a* ld«Ml 
*,*op0l 



a, *op02 

*op0&,2 
1 



sat 

b 



439 | 

441 | 

442 | Isd 'on* 



spuvsl v 2 
dlspl0 



I 'kay scan raady' o 



I kay scan raady 



163 



CP/H TLCS-47 ASSEMBLER VS. £ 



LOC OBJ LINE SOURCE 

♦43 • 

#979 3826 444 dl«pl4i or a.*190etl 

0B7B 3F33 449 mt 4,displM 

444 t 

0B7D 3C39 447 Id *, Idosll 

6B7F 3A01 440 out *,«op01 

ROM POSE NO. 4* • 

6B61 3C3C 449 Id *«ldMl2 

out 



431 I 

8BS9 3B16 492 —t *©p*S,l 

BB87 3B66 493 elr *op06,2 

494 | 

499 f 

49ft | return 
497 f 

438 | 

439 dispiet *ch hl,dl*pl 

I 



0B0B 47 461 Id *,£h'7 

I 

dicli- 11, 101111b 

I 

Q88E 3C1C 449 Id *,»irb 

13 46ft Ken a,»ir 

6891 3C32 467 id «,dl»p* 

t 



469 rvtt 
♦76 | 

471 



• PR03RP* ERROR <8> 
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CP/M TLCS— 47 ASSEMBLER V2. 2 



SYMBOL 



« 


COMMAD 


0013 


* 


CQMMAM 


001S 


* 


DATA0L 


0030 


* 


DATA I H 


0083 


♦ 


DATA2L 


0084 


• 


DATA3H 


0087 


* 


DATA4L 


00aa 


• 


BATACT 


0200 


♦ 


DCW 


00FD 




B1SPA 


0032 


• 


DISPIW 
DISPL2 


0034 
0B2F 




BXSPL 
DISPL3 


0030 
0B4F 




EIRB 


00 1C 


* 


FLASH 


0330 


* 


xncotm 


008B 




REST 


0022 


* 


KEST1H 


0049 


* 


KEST1L 


0044 


* 


KEST3H 


0049 


• 


KEST3L 


0046 


* 


KESTSH 


0040 




KE3T3L 


004C 


* 


KEYNO 


0029 




KEYNN 


002A 


• 


KEYS 


0100 


» 


KEY5B 


0230 


* 


KEYTB 

LDASW1* 

LDATM1 

lecoth 


00CB 
0039 
003S 

oaae 


* 


LCXCOT 

ldasm2 

LDATM2 
LEDD 


000O 
003A 
0038 
0310 




LMAXN 


03E0 


* 


LRETO 


0E00 


* 


OVER2H 


0071 


* 


0VER2L 


0070 


♦ 


OVERL1 


0010 


# 


PARITT 


000C 




READN 


0027 




REMD0 


0060 


* 




0063 




REMD4 


0084 


* 


REMD7 


00G7 


* 


REMQA 


006A 


• 


RKCE 


0830 


* 


RNH 


008B 


» 


RWRPCH 


00CA 


* 


RWRPCL 


00C8 




SPUCP 


0024' 




SPUSH 


0003 




8PUVDM 


0004 


» 


SPUVSH 


0000 




8PW 


00FF 




SPUB 


00C7 


• 


TIMR2L 


00F8 


* 


TIPW2M 


00F9 


• 


TIMRLN 


00F4 


<• 


TIKRLO 


0019 


• 


VLFC 


000A 


» 


VLFEC 


0018 




VLFTH 


0007 




VLFTL 


0008 


» 


VLFXL 


0050 


♦ 


UARPCL 


00C4 


• 


WRITEN 


0023 









DEFINED 137 USER SYT©OL CS> 



184 

PASS 9 



TABLE 



• 


COMMAL 


0014 


* 


DATA0H 


0081 


* 


DATA XL 


0082 


* 


DATA2H 


0085 


• 


BATA3L 


0086 


* 


DATA4H 


0089 


* 


DCH 


00FE 


* 


OCL 


00FC 




DI8PH 
DISPL0 


0031 
0B33 




0XSPX0 
DI8PL1 


0BS9 
0B53 




DI8PL4 


0B79 




DI8PLW 


0033 


• 


INCOTM 


008C 


* 


ZNCOTL 


008A 




KEST0H 


0043 


* 


KEST0L 


0042 


* 


KEST2H 


0047 




KEST2L 


0046 


* 


KEST4H 


004B 


* 


KEST4L 


004A 


* 


KESTBH 


0021 




KESTBL 


0020 


♦ 


KEYOD 


002B 


• 


KEYON 


002C 




KEY8C 
LDA8LX 


000E 

003B 


• 


KEYT 
LDASL2 


0300 

003C 




LDATL1 


0037 




LDATL2 


0038 




LECOTH 


008F 




LECOTL 


008D 




LIOVF1 


0600 




LI0VF2 


0D00 




LVLFEX 


0C00 




0VER2A 


0072 




OVERA1 


0012 




QVERHX 


0011 




PARITY 


000B 




READC 


0928 




REMDl 


0061 




REWD2 


0062 




REWDS 


0063 
0069 




REMD6 


0066 




REMOH 




REMOL 


0068 




RNL * • 


006D 




RNM 


006C 




RURPCn 


00C9 




SERVRC 


000F 




8PUSK 


0023 




SPUSL 


0002 




SPUV8L 
TABLE 


0003 
0000 




spuvum 

TIHR2H 


0001 

00PA 




TIHRHN 


00F6 




TIKRHD 


001B 




TXNRMN 


00F3 




TIWRrtO 


001A 




VLFRB 


0009 




VLFTB 


0008 




VLFXA * 


0032 




VLFXH 


0031 




WARPCI4 


00C3 




WRITER- 


0026 



V 
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CP/M TLCS-47 A88EM9LER V8.8 



LOG OBJ 



LIKE 
1 

a 
3 

4 
9 
ft 

7 

• 

9 



SOURCE STATEMENT 







7.1963. 


It *b !••*•» 


VI. 9 






<T*P4740P> 






rout in* 


* 



•no list 
•list 
27 | 



9904 £B 



31 

38 
33 
34 
33 
3ft 
37 
3ft 
39 
49 
4i 
48 
43 



b 
b 



b 
b 
b 
b 



iMln 



llovfl 
ItOVfZ 
Id lap 

li 



9 PROS ROM ERROR <S> 
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CP/H TlCS-47 ASSEMBLER 1*2. £ 

POSC 8 



SYMBOL TABLE 

LDI8P 0B00 LI0VF1 0600 LI0VF2 0D00 LMAXN O3E0 

lrewo eeo© lvlfex 0C00 

DEFINED 6 USER SYMBOL tS> 



0167237 
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CP/n TLCS-47 ASSEMBLER V2.2 



LOC OBJ 



LXNC 



SOURCE STATEMENT 



1 

2 

3 

4- 

3 

6 

7 

A 

9 









7. 19B3. 


Uovf2.asa 


VI. 0 










(TWPA74«P> 






its con* 


rout In* 





Snolist 



•list 

26ft I 



ROM POSE NO. 32 



0D00 



0D03 13 
0D04 366F 
0D06 2970 



OD06 40 
0D09 3A8D 



0D0O 01 
WOE 6D43 



0D10 3SD0 
0012 AT 
•tart bit 



h* d00 



271 



276 



push rseistsr 



st 

Id 

KCfl 

sielr 

ttCtl 



281 



a,£010Ob 
a, sir 

il,101111b 
hl,ovsr21 



It 
II 
II 



ti 



Id 
out 



II 
II 
I 

II 



a, *opld 

lltltltltltlllt lltttltt II tttMII lllllttltlttlt 
lift Ifltf IIIHtMttf 1 1111 tl If lllllf Ml M HUM 



Nl rout ins 



•»*l 
rsslOO 



It 
tl 
II 



299 | 

300 || 

301 | 



chsek 
Id 

c«pr 
b 

Nl-t 

tsstp 

b 



it was start bit 



I Nl mss not 



*09, 1 



cftsck 
por t 



port for* rwott 
• !• , it ►#» not 
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CP/M TLCS-47 PSBEMBLER V2-2 



LOC OBJ 

0013 48 

0014 3F6B 



CD 16 3B06 
0016 4F 
QD19 3TFA 
0D1B 40 
0D1C 3FF9 
0D1E 47 
0D1F 3FF6 

0021 46 

0022 3A8D 



BD24 2970 
BDE6 47 
0D27 36AF 
0029 13 
002ft 3C72 



LINE 



0031 B3 
0D32 A4 



OD33 3B06 
0033 4F 
0036 3FFA 
0036 43 
0039 3FF9 
0D3B 4E 
0O3C 3FFB 

0O3E 46 
0D3F 3A8D 



SOURCE STATEMENT 



Id 
st 



304 | 

305 t 
306 



sotting 



308 
309 
310 
311 
313 
313 
314 
319 
316 
317 
316 
319 



II 



11 

Itl 

II 

rwa300t 



Id 
•t 
Id 
st 
Id 
st 

Id 
out 



tliM»ra 
*op0£ f O 

« v tlar2h 
«,fh»d 
A, t lm~2n 
*, CT 
*,tior2i 

**%opld 



rttum routine 



321 



324 1 1 



327 f 
II 



xeh 
Id 

dielr 

xeh 

Id 

clr 
rsti 



ttitp 

b 



hl t ov«r81 
«,S0111b 
il, 101111b 
*,sir 



tpuvthi 3 



331 | 



333 1 

334 | 



337 



340 
341 
342 ft 
343 



Id 
st 
Id 
st 
Id 
st 

Id 
out 



%OO0&«0 

a, t iov»an 

s t tlw2m 
a, tiwi-21 

a, CB 
a, %opld 



343 || 



ROM PRBE NO* 33 * 



0041 6024 



347 
346 
349 



331 



IIIIMIMIIIIMH""** 1 

mm mnuim inn mi 
tnttiniiiiiiMiMimi 

i 

) Ml mss not * l v 

I 



| N2-2 



I tiraor2 start 



I jump to t*«t u*~r\ <*©ut i 
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CP/N TLCS-47 ASSEMBLER V2. S 



i nr 


OBJ 


LINE 


SOURCE ! 


STATEMENT 


QD43 


3C6B 


394 




Id 


S| rnn 


ABAS 


DA 






ewpr 






AC 

Wife 






ttttp 




ABAT 


TV 






b 




VIMO 


SB 

DO 




r»t000t 


b 


uf MSI 








ft 












1 






ABACI 


AA 


■Sol 


PM120I 


Id 


«9 few 


0D4A 


3F6B 


362 




st 


a* rnn 


ABAC 


3F6C 






St 


i ran 






3&% 




•t 


Af ml 






369 
366 


t 


b 


r*m300 






367 


til 










360 


111 










369 


Ml 






0082 


39B0 


370 


rvmliet 


tnt 


•puvoh* . 


0D54 


B9 


371 




b 


I-M120 






372 
373 


1 
1 


data ci 


rsat rout 






374 


1 






0DS8 


3970 


375 




clr 


•puvsH, ■ 






376 


1 






BD57 


3992 


377 




clr 


spusl, I 


> off 
















376 


1 






0099 


6D24 


379 
388 


1 


b 








361 




•no 





I Fl was net * 1' 



1 <ksy currently dfprrtiMd 



urn 



OB6EKBUV COMPLETE, 



A PROGRAM ERROR <9) 
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CP/H TLCS-47 ASSEMBLER V2. 2 



SYMBOL STABLE 



* COMMAD 
» DCH 

• DISPH 

# INCOTH 

* KESTOH 



* KE8T4H 

• KEYND 

* KEYS 

• LCXCOT 

* LECOTM 

♦ LVLFEX 

* OVERAl 

• PARITY 
REM 120 



KIWI 

* RWRPCL 

* 8 PUSH 
BPUV6H 

* 8PWB 
TXMR2M 

» TIMRLO 

* VDATAL 

* VLFTB 

* VLFXH 



0013 
00FE 
0031 



003D 

ecoo 

0012 

ooob 

0D49 



0019 
0017 



commfc 


0013 


* C0MM8R 


0014 


# DRTmCT 




DO. 


OOFC 


• DCH 


OOFD 


• DISPH 




DIBPIU 


0034 


• DX8PL 


0O3O 


• DISPUW 


0043 


INCOTL 


0039 


* INCOTH 


003A 


• KEST 


KESTOL 
KE3T2L 


O022 
0OS6 


• KE5T1H 

• KEST3H 


0025 
0029 


* KEST1L 

* KEST3L 


0024 
0028 


KEST4L 


O02A 


* KE3TBH 


0041 


♦ KE5TBL 


0040 


KEYNN 


O02D 


* KEYOO 


0O2E 


• KEYON 


O02F 


KEYS8 


0250 


* KEY8C 


0O0E 


* KEYTB 


OOCB 


LDOTL1 


0037 


* L0ATL2 


O038 


• LDflTMl 


0035 


LDISP 


eaoe 


* UECOTH 


0O3E 


• LECOTL 


003C 


LIOVFl 
OVER2A 


o&ee 


• LMfilN 


03EO 


* LREMO 


OEOO 


0072 


• 0VER2H 


0071 


OVER2L 


0070 


0VERH1 


0011 


* QVERL1 


0010 


♦ PARITT 


ooec 


REIOOO 


0D48 


REM100 


OD43 


REM110 


0032 


REnsoo 


OD2F 


REM210 


0D33 


REM3O0 


0D24 


REMD1 


0061 


* REMD2 


0O&2 


♦ REMD3 


0O&3 
0067 


RCnos 


0O63 


• REMD6 


0066 


♦ REM07 


REMOH 


0069 


* REMOL 


eo&a 


* RKCE 


0OS0 


RNL 


OOGD 


RNM 


006C 


* RURPCH 


0OCA 


RURPCM 


O0C9 


* SERVRC 


0OOF 


• spucp - 


0O21 


8PUSK 
SPUV8L. 


0O20 


SPUSL 


0002 


* SPUVDM 


OOQ4 


O0OS 


* SPUVUW 


eooi 


* SAW 


©OFF 


TABLE 


oeee 

O0F6 


TIMR2H 


0OFA 


TXMR2L 


00F8 


TIHRKN 


• TXMRHO 


eexB 


• TIMRLN 


O0F4 


TIMRMN 


OOFS 


* TXMRMO 


001 A 


* VDATAH 


OOIB 


VLFC 


oooa 


* VLFEC 


0016 


♦ VLFRB 


0009 


VLFTH 


0007 


• VLFTL 


0006 


* VLFXA 


0052 


VLFXL 


oose 


* UARPCL 


0OC4 


* warpcm 


00C5 



DEFINED 116 USER SYMBOL (8) 



1 



T 1 0XX*» 
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ILEl DR0P7_RST :IIEH«R« HEWLETT— PaCKrtRF ; 6041 Alll>blir 



0167237 



LOCATION OBJECT CODE LINE 



SQOTCE LINE 



80*1 



\0009> 
<0001> 
<0008> 
<OO0A> 
< 0004> 

<oooc> 

<0003> 
<000B> 
f Qnnn> 

<000* v 
^OOOE" 1 



3 
4 

3 
6 
7 
8 
9 
10 

u 

12 

13 

14 

15 

16 

17 

18 

1? 

20 

21 

22 

23 

24 

25 

26 

27 

23 

29 

30 

31 

72 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 



3042 Drop Pr oc**lor (lain Poutlne 



RO 
R> 
P.2 
R3 

>P5 

iRS 
;R7 



< r *:<<<»;<«; t < < 

Gener*! 

Genera)! 

General 

Gene I al 

— Ctntral 
— Counter 



Ufflng Pegister 

Bank 



* > .* > >>> 



>>>>>>>> 



Rigister 
Register 
Register 
Pegister 
Register , 
for count 



map 



--Converter 
--Used in drop pell 
— Converter 

— Converter , Soft counter 
RP cable switch < Stor*e cable 
04 CHD 



nym 



Interrupt- routine *+»rt address 



: < c 


<<<<< 


«<<< Port 


-'>.*>>>>> v * > > 11 * 






;Pt 


<4> 


<3> <2> <t. 


' 0, Subscriber Select 






;P1 '7> 






Test switch •* Reset out 


iy u» 


. t 0 u 


;P4 <3- 


<2> 


<1> <0> 


Converter Control 






|P3 <3 > 


• 2> 


CI > 


Drop Scan SMitch 52.51, 


so 




;P5 «4- ; 






VLF OUT 






*Pfe '3* 


C2> 


<\> <0> 


Power C> € tec* I 






;P7 M > 


<0> 




II 






:P7 '3* 

• 
* 


:2> 


• 


ECU Address 






; CODE 




Address 


Coaent 


pin out 


D*T_1 


EQU 


OOftOlOOIB 


; Tuning data " 1 ' 


O 


I 




ECU 


OnnooOOiB 


; Tuning data ' 0 * 


0 


1 




EQU 


OOPOt 000B 


: Clod dais * i * 


9 


0 


LODD* T 


EQU 


00001 OtOB 


; Load pulse *3ata '1 


o 


^ 


PWPCT" 


EQU 


000001 006 


: Pou»r f 


Q 


4 


puRDT: 


EQU 


00001 1 008 


: Po"C on 


O 


4 




EQU 


0000001 18 


: Cable Select h 


0 


3 


Cft8L_B 


EQU 


ooooi ot le 


; C»t>3- ?«)tct B 


o 




PETDft- 


EQU 


000O1 1 018 


• r.jufr check 


Q 




ChBL C 


EQU 


000001 1 08 


: Cable Select C 




6 


CABL~r 


EQU 


n o 0 Q t i f 08 


: Cable :ll*Ct D 


>» 





v »liable 



C00 03 k 


43 


C0UMT_P3 


EQU 


3 


* 




44 


* ^» * ^ ^ 

* * 


^» ^» 


Sob. Command 




43 


:PE U C**T 


EQU 


00H 








j D5PCUT 


EQU 


01H 






47 


; SETD-T 


EQU 


02M 






48 


: REM'-T 


EQU 


03M 






4? 


* 




loc . 




50 


; Label 




h*ad 


addest 


<D020> 


51 




EQU 


2 OH 




< 0021 * 


32 


CHANEL 


EQU 


Z 1 H 




< D024> 


53 


SUBNES 


EQU 


24H 




<0023> 


34 


SNDHES 


EQU 


25H 




<002D> 


33 


SUB PVR 


EQU 


2DH 




< 002F> 


56 


3UBSWT 


EQU 


2FH 




<-oo3i> 


57 


DRPP0L 


EQU 


31N 





const ant 

l>4 • !?4 



Pr jo«-itv lebel 

constant 

• Oe^ice >:o»*rol 
■ Device dirDlsi' control 
: Set data to de-ice 
: Read data 



Consent 
01 Command 

03 Command 

04 Command SUB 
04 Command 

03 Command 

06 Command 

07 Command 



APPENDIX B 
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FILE i DR0P7_RST : UEHAPA HEWLETT -PttCKAPP : 9041 Assembler 
LOCATION OBJECT CODE LINE 



0167237 



SOURCE LI HE 











Ant i 
CVV 


-JBH J 


A A 


Com* And 




< 005o/ 


K A 

39 


P AB A Jt 


EQU 


36H ; 


A ^ 


Conmand 






f A 

60 
















61 




Ah «tk Af* 

ORG 


OH 






0000 


1 9 


62 




DIS 


J 


* 


Dt^nabl* vx% interrupt 


0001 


A Jt A 

04 


o3 




Jnr 


5TAPT 


* 
* 


7tart Wdrtu 










A AA 


3H 


• 




A A A 4 

0003 


A^ 

93 


£ A 




KfcTP 




r 

0 








OO 




nor 


r n 


P 








© t 


i 


IMP 


tin i ur 

i in tn i 


* 


TJPIcr INT , 






£. A 






























69 




rf* A A 

ORG 


09H 






0009 




70 
71 


START : 






- 




A A A#t 

0009 


23r F 


72 




«»v ft t 

MOV 


* 

A, • 07PH 


* 

r 




0 00B 


39 


73 




OUTL 


A * A 

P t , A 


a 
ft 


**ESET PULSE Ff*p PEPIFEPAL PP0CE3S0P 


oooc 


23FF 


74 




MOV 


M r #0FFH 


» 




A A A»** 

OOOE 


39 


7 3 




OUTL 


P 1 , A 










r O 












nnnc 

vvvr 


r 3 


f i" 




C Li 


r LAGS 


• 


* ndbl <£ flags IBF OBF 




H3 


TO 

• O 




vLK 


r l 




Fi — — use t or comnamj h^ad€r" r AO > 


A A t * 

DOl 1 


33 


"*o 
• 7 


5TRKT" ; 




TCNTI 


1 




A A ■ 

0012 


63 


A A 

30 




STOP 


TCNT 


* 








31 








■ 1 


a.=asisa:a Initialize 






82 










04 command buf f er clear 


001? 


882* 


33 




H0V 


P0,tSHDME?+1 


* 




0013 


B040 


84 




MOV 


?R0,«04 0H 










85 


t 














86 








V 


34 command buffer clear- 


M A • ^ 


.8B37 


A** 

87 




MOV 


R0,fFOR84*l 


• 




0019 


B0FF 


88 




MOV 


<?R0, *0FFH 


* 
* 








89 


* 










00TB 


B01 C 


4% A 

90 




MOV 


P0.»01CH 


* 
• 


reQi»*«P b»nlr 1 P4 


n A * h 

0010 


At A^ * 

B031 


91 




MOV 


?P0#*DRPPOL 


* 
■ 


^ftt Drop poll map hesd »d4r^?f 






92 


■ 

► 








for interrupt initial *tart. 


fi At e 


* 

ODi3 i 


73 




rTUV 


PP, »DPrPOL 


■ 




A A A * 

0021 


BB07 


94 




MOV 


R3 .# 7 


* 




A A A 

0023 


B0FF 


95 


INILP 1 • 


MOV 


$P0, #0FFH 


"■ 


[» op Poll Map injtisliratien. 


A A 


1 a 


A £ 

96 




INC 


P0 


• 




PuZo 


cdS3 


a^ 

OA 




0 JN fc 


R3/ INILFT 


; 






DOJO 


AQ 


• 


MOV 


* 

P0 . *DEVP0L 


• 

* 




v vc a 


8A DA 


i (in 






fit • 


• 




D02C 


8B05 


101 


IHILP2: 


MOV 


R3.#5 


* 
■ 


C'ftvice Poll Map initialization. 


OOZE 


B0FF 


J 02 


IHILF3: 


MOV 


0P0,#0FFH 


• 

* 




0030 


18 


1 03 




INC 


P0 


* 




0031 


EB2E 


1 04 




DJN2 


R3,INILP3 






0033 


EA2C 


1 03 




DJII2 


P2* IMILPI 


* 

/ 








106 


» 










0035 


BF04 


107 




MOV 


R7,#04H 


• 


Initialize sddrtt* Register. 






108 








* 
* 


for int*rrupt routine rtartir 






109 












0037 


2304 


1 1 0 




MOV 


A,#PURDT0 


■ 


All cov«rter switch off 


0039 


14D2 


in 




CALL 


ALLCNT 


* 






2303 


112 




HOV 


A« *CABL 






0 03D 


14D2 


113 




CALL 


ALLCNT 


* 








1 14 


t 
/ 


110V 


R,tCABL_C 


» 


Clear Subscribe* data 



c ILE . l*P0P7_F 51 ' yFH-s * 
LOCATION OBJECT COCE LIHE 



003F 5434 

0041 C3 

0042 23 OA 
0044 62 

0043 8D03 

0047 23 
0049 43 



004? D676 
0048 7690 

004D 22 
004E 044? 

0030 43 

0031 22 

0052 AE 
0u33 03F7 

0053 F649 
0 0S7 FB 
0058 033B 
005A B3 

0 05B 64 
003C 66 
003D 68 
OOSE £A 
003F 6C 
OOAO 6E 

oo^i 70 

0062 72 
0^63 74 
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H£»*l_r r T-FH»J hFV; 9041 



0167237 



source LINE 



0064 
0066 

OtmO 
0Q6C 
006E 
ooro 

0072 
n(i74 



048F 
0497 
044? 
9404 
04DA 
244C 
M*9 
C47F 
24D4 



cor* Eesr 

Oy*ft c 0 
Ou79 F26< 
007B 3438 
007D *4*? 



007* 2300 



115 i 


CALL 


ALLCMT 


* 




116 i 








Power 4*l*ct Imt i*l »s*t ion 


117 


CALL 


IN1T_P 




118: 










119 


SEL 


RB6 


I 




120 


nov 


A,»010 


• 


Tt»«r counter set 01 Oh 


121 

122 


mov 


T, A 


• 

> 


nov 


R3,tC0UNT_RS 


* 
P 




123 > 










124 


EN 


TCNTI 


* 
P 




123 


STRT 


CMT 


t 












127 ; 








I8F full ? 


128 START2: 


JN1BF 


C0HT1 


m 


12? 


JF1 


STARTS 


* 




130 ; 








Cest of uitng eo»»*nd port 


131 START4 1 


IN 


A,DBB 


X 


Error D*t« Co»»ing ignored 


132 


jhp 


START2 


• 
P 


133 ; 








F1 fleg clear 


134 START3: 


CLR 


F1 


* 


133 


IN 


A,DBB 


% 
§ 


Input Cot>*»nd 


136 


nov 


R3.A 


# 


If enter co»a*nd is invalid one 


137 


ADD 


A,i-9 


* 
* 


138 


JC 


START2 


I 




139 


nov 


A t R3 


I 




140 


ADD 


A, •COMMAND 


* 




141 


JHFP 


OA 




E*t>*ete Jubp •d<Jr**s 


142 ) 








143 COMMAND: 


DB 


COMO 


* 




144 


DB 


com 


* 
> 




143 


DB 


COM2 


* 
t 




146 


Dfi 


COM3 


* 




147 


DB 


COM4 


X 




148 


DB 


cons 


t 




14? 


DB 


C0H6 


# 
• 




130 


DB 


con7 


■ 




131 


DB 


C0M8 






132 ; 








133 COM©; 


jhp 


RESET 


* 
* 


reset co*»«nd 


134 C0M1: 


JHP 


RPDL 




read power detect 1 inc 


133 COM2: 


JHP 


START2 




not *srig»«d 


136 COrO j 


J MP 


CTFC 


• 


command tuner frequencv change 


137 eorv*: 


JITP 


smo 




•end »esa»ge to device r«iponii 


138 COM3: 


jrtP 


$PC 


• 


rubfCri w fr po»*er . c»b le control* 


159 C0H6: 


jffp 


START2 




not »SJ*gned 


160 COM?: 


jmp 


SDPS 


• 


define drop poll nauenc* 


161 COM?: 




SDEPS 


( 


define dt**ice poll *eq»jen»e 












167 : ' r 4m»«nd 


rtJponfi 






1*4 COWTt : 


MOV 


»0. tF0P^4*l 




>t? 


MOV 


P.SPft 






1*6 


JB7 


C0MT2 






167 


C>*LL 


RESP84 






166 


JMP 


ST APT 2 - 
















J 70 • *" Ihi 


Co*»B»nd r«ipof»£* 




ntitnr fi^.j *-*%d"' 


171 ?1»*PT>: 


nov 


A. iOOH 





CT . * * s *.n v?no» 
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0167237 



FILE: DR0F7_P5T 
LOCATION OBJECT 

0091 90 
0082 0449 

0084 B826 

0086 FO 

0087 F249 
0089 D27T 

009B 34 ID 

0080 0449 



QQ9F BftOO 
0091 BB01 
0093 34FC 
0093 0411 



OEM-** MEWLFTT-r*C'-*PP: 3041 A»***M*- 
CODE LINE SO'.'PCE LIME 



0097 OE 

0098 33 OF 
00? A AB 
009B OF 



009C 
009D 
009E 
OOAO 
0OA1 
00A3 



47 
4B 

B820 
AO 
BA01 
BB02 



00 A3 34FC 
00A7 14A8 
0009 0449 



OOAB B820 
OOAO FO 
00m£ 43C0 
OOF 0 AA 
0OB1 34CB 
0083 83 



00B4 
0 0B6 
OOPB 
006A 
OOBC 
OOBD 



B821 
BB03 
741 0 
23FF 
OB 

C640 



OOBF 8821 
00C1 FO 
00C2 03FA 
00C4 F649 



1 

V 



172 

74 

173 
176 
177 
178 
179 
139 
181 
182 
183 
184 
185 
186 
187 
188 
189 
19" 
191 
192 
193 
194 
193 
196 
197 
193 

1 QQ 

200 

201 

202 

203 

204 

203 

206 

2 07 
209 
209 
210 
211 
212 
213 
214 

215 
216 
217 
218 
219 
220 

221 
222 
223 
224 
223 
226 



223 



COMTZ 



tiOV 


STS,A 




JT1F 


START2 


* 
w 


MOV 


RO,»SND«ES*» 


t 


nov 


A.9R0 


* 


J87 


START2 


04 rttponst 


JP6 


STARTS 


: 04 ruponjt 


CALL 


RES 04 


5*nd to 


JHP 


START2 


* 

; r*turn »»in 



";r;r 0 :'"ZX:~ZZZ. ™* 

P£cgT : WV R2,«00 >*r.c J " 

nOV P3,#0I 

CALL RESOUT 

jnP STARTO -«--" r«»«t Mmm 



PFPL 



Pftfcd pouer detect lint * **** ECU Atfdr«ii 
- — poufr d*t*Ct 



PS: 



nOVT 


A.P6 


OML 


A,«0FH 


MOV 




novo 


A.P7 


SUAP 


A 


OPL 


A , P3 


nov 


RO,»PW*t'ET 


MOV 


AR0, A 


nov 


R2.401H 


nov 


R3,»02H 


CALL 


RESOUT 


CALL 


PS 


JMP 


START2 


nov 


R0,»P"RC-ET 


nov 


A.9R0 


ORL 


A,t11O0OO0ftB 


nov 


R2.A 


CALL 


PURCHK 


RET 





power d*tftCt **- •* 
% ECU Addrs*r 

14 - — pnuer d*t . V 



I 0 



2 bvtt s*nd to data processor 

Send to D«t»_Rroc«**or 
C»ll »ub*criv*rs powtr check 
. s«t po"«r detect lin* *11 nigh* 



trM i i sub*cr»ver po**«r on 

. For Subvert b«r thit po»er*d off » 



• Chanoe Tuner Frequtnc- Chang* 



CTFC: nOV RO.OCHAHEL 

HOV R3.003H 

CALL INPCOn 

nOV A* tOFFH 
XRL 

J2 START 4 

* nOV RO,iCHAMEL 

MOV A>9R0 

ADD A,#-06H 

jC START2 



Stor*0 M 5- 3 " convtrtti- r»u»o*r 
Err-or - input d»t» 1* invalid on*. 



Error - Drop number Is invalid. 
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PILE: DR0P7_RSTfUEMAPA HEULE7 T-P ACr APt* ; 904 1 Of/«f*bt*r 
LOCATION OBJECT CODE LIME SOURCE LIME 







229 


* 










00C6 


5466 


230 




CALL 


TUMEP 






ii nm 








nov 


F2.t03H 


• 




V Vb-H 


DW*. 






nov 


F3,t02M 


* 
* 












HOV 


R0 f •CHmHEL 


* 




















n npc 




a» v 




CALL 


PES0UT 


* 










• 

J 










00D0 


0449 


237 






START2 


• 
• 


r*turrv main rr*ut 






238 


t 














* j ? 


# 












ip 


^ V 


ALLLHT £ 


novo 


P4,A 


I 

m 


S*lcc^ t sut>scribfr> 


V WW* 


taor n 






rtov 


R2.10C0M 


* 




WW*/ 








CALL 


SELECT 


I 

V 






A3 


243 

e» ^ V 




PET 












245 

^ b* 




Send nt*r*9* to D<- ict » 






0 0D8 


S44C 


246 


FIHD84 ; 


f fit i 


MAIT^84 


m 




V V iy w% 


RB26 


247 


k'f ■ 1 ll * 




R0,*SH&nES** 




* 


n nf\r 


c n 






no" 


A«9R0 






nnnn 








IBT 


FIMD84 




i ^ huff *p* f « full.t h#ri th if r Ant i r*# uit^ 




D2F3 


& J V 




IPA 
vB^ 


snioi 




for vcrHfino to device C»v int. routine 


uut ■ 




1 


• 


tALL 


RES 04 




C am/4 r* vnnn*^ o fttta Prort rf af 




94 t fk 

2 £ 1 V 


A? J 




nov 


A.tOOOIOOOOB 




;lv v** ^?Rn|nQ D'Jt * 


DOES 


90 


*.54 




nyv 


STS,A 






00E6 


Co 






OEC 


F0 






00F7 


B80Z 


256 




HOV 


R3.»002H 




Input- D*»t • * 0« w 1 C€ IP ,bnc t V'JII l * 


0OE9 


541 0 


257 




CALL 


IMPCOH 






OOb-8 


FB 


258 




nov 


A.R3 






■1 We? a** 


P3FF 






XRL 


ft. 10FFH 






00EE 


C64D 


260 




JZ 


START4 










26 1 


• 
* 












n A *t 

BBZo 


^ ^ * 




nov 


R0.«SNDnE3+t 




Bte A 4 fek M^^^ lu M 

set tnt nvtADcr ot rtna pvtt j 


00F2 


F0 


263 




nov 


A.9P0 




for »t* processor 


0DF3 


AB 


264 




nov 


R3.A 


> 








265 


t 


* 








C0F4 


03F? 


266 




ADD 


A # »-7H 


w 


IP B» TE COvHT i f 9r«9ter tn*n 6 


©0F6 


E6FA 


^b* •» 

26* 






SHT04 


■ 


■then.inout dat* **** aborted 






(DO 




mp 


SHT02 


* 
* 


aoort coBttno ill 19a j rnurn ^ 








i 










ftftCO 
VUr H 


i n 


C r V 




INC 


R0 


* 






• 1 • n 

a* * v 






CALL 


IHPCOPI 


ft 
• 




00F0 


FP 


272 
273 


i 


nov 


A,R3 






©OFE 


D3FF 


274 




XRL 


A, 40FFM 






0) 00 


C67A 


275 






START7 


* 








276 


* 
* 














277 


* 








0102 


B827 


278 




nov 


R0.»SNDr1E£^I 


* 


co«»ar*<J . addr«» * 


PI 04 


B924 


279 




nov 


PI .tSUBMES 




Sub . **?s*9e for intr. routine 


0106 


F0 


280 




nov 


A. AR0 


* 
* 




0107 


53F8 


281 




ANL" 


A,#0F8H 






01 09 


77 


282 




RR 


A 






01 00 


77 


283 




RF 


A 


• 




01 0B 


77 


294 




RR 


A 


* 
# 




01 OC 


AA 


285 




nov 


R2,R 







196 



PILE* DR0P7_PST : UEHAPft 
LOCATION OBJECT CODE LINE 



01 OP 
01 OF 
Oil 1 
0112 

0113 
0114 

01 16 
0117 
01 18 
01 19 
01 ID 

ouo 

QUE 



031F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

51 

A1 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0128 BD04 
0I2A CD 



01 26 0449 



012D 

0t2F 

0131 

0133 

0134 

0133 

0136 

0138 
01 *3A 



81 02 

241F 

23F0 

31 

47 

At 

24 IF 

B040 
0449 



013C 
01 3D 
01 3E 
013F 
0140 
0141 
0142 

0143 
0144 



23 
22 
22 
21 
32 
32 
1 1 
11 
1 1 



HEWLETT-PACKARD: 8041 Or««abler 
SOURCE LINE 



0167237 



286 


XRL 


A,«1FH 


28? 




EXPAND 


288 


no* 


A,R2 


289 


CUR 


C 


290 


RRC 


A 


291 


ADD 


A,HFNCTBL 


292 


novp 


A, 9ft 


293 


MOV 


9P1 ,A 


294 


rtov 


A, R2 


293 


. JBO 


ODDFNC 


296 


mov 


A,«0FH 


297 


ANL 


A,9P1 


298 


MOV 


9R1,A 



299 

300 

301 

302 

303 

304 

303 

306 

307 

3 OS 

309 

310 



SUBCOMt MOV 
MOV 
ORL 
MOV 



R0,#SNDHES*1 
A,(?P0 
A, HOC OH 
<?R0,A 



Set 04 Buffer full < active 



count down R3 * Count tiife «hich 04 command ocyred 



HOV 

JN2 

nov 



A.P? 
SET_R3 

R3,*C0UNT_P5+1 



311 


SET_R5 : 




DEC P5 


* 

* 


312 


* 








313 










314 




OMP 


START2 


* 


313 


* 






; e:'psnd command is fi"ed . 


316 


EXPAND: 


MOV 


9P 1 . • 02H 


317 




UHP 


SUBCOM 


send to device " 


318 


OfcDPHf. : 


MOV 


A,«0F0H 




319 




ANL 


A,8R1 




320 




SUAP 


A 




321 




MOV 


9R1 ,A 




322 




OMP 


suecon 




323 
324 


SMTD2; 


MOV 


9P0>»4PH 


Set statu* " Duffer emp*v 


323 




JMP 


START2 


* 



326 
327 
328 
329 
330 
331 
332 
333 
334 
333 
336 
337 
338 
339 
340 
341 
342 



Kind of function define table 
number of command are a* follow- 
— - device contorj 

send device data 

read device information 



1 



FNCTBL : 



DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



23H 
22H 
22H 
21H 
32H 
32H 
1 1H 
11H 
11H 



command number 

1 . 0 

3.2 

3,4 

7,6 

9.3 

B.A 

D.C 

F* E 
11,10 



Specified 



device control 



197 
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FILEt DROP7.RST tUEHAFA HEULE T T-PACKAPD r 3041 Assembler 
LOCATION OBJECT CODE LINE SOURCE LINE 



0143 22 


343 




08 


Z2N 


; t3,12 


Of 46 22 


344 




t>B 


22H 


; 13,14 vend data n to device 


0147 22 


343 




DB 


22H 


» 17,16 n • 1 to 5 


0M9 22 


346 




DB 


22H 


J 19.18 


Ot49 33 


347 




DB 


33H 


: 1B,IA 


01 4ft 33 


348 




DB 


33H 


: 1P,1C read device information 


014B 33 


349 




DB 


33H 


: IF. IE 


330 








; other send dat * 




331 












332 


; < 


Subscriber power control & Subscr iver Switch Control 




333 


4 








01 4C B82D 


334 


SPC: 


MOV 


RO.tSUBPWR 


• 
* 


014E BB01 


353 




MOV 


R3,t01H 


* 


0190 5410 


336 




CALL 


INPCOM 


; i nput 




337 


• 

* 








01 S2 FB 


338 




MOV 


A,R3 


* 


0133 D3FF 


339 




XRL 


A. 4 OFFH 


: Check E^ror jndicater. 


0133 C67A 


360 




JZ 


START7 


■ 

• 




361 


■ 

* 








0137 B82D 


362 




NOV 


R0,»SUBPMP 


* 
• 


0139 FO 


363 




nov 


A„9R0 


* 


D13A 3307 


364 




ANL 


A , a 07H 


* 
* 


OIUC AB 


363 




nov 


R3.A 


Drop Number 


01 3D AC 


366 


• 


MOV 


R4 t A 




0I3E FO 


367 




MOV 


A,QR0 


• 
* 


0I3F F272 


368 




JB7 


SPCO 


; bit 7 equal 1- power on 0- 




369 


* 
■ 








0161 34BC 


370 


SPCt : 


CALL 


PWROFF 


* 
9 




371 


; 










372 


* 




* 




0163 


373 


SPCCOn: 








0163 FC 


374 




MOV 


A,P4 


# 


0164 AB 


373 




MOV 


R3,A 


Restor-e Converter Number 


0163 FO 


376 




MOV 


A.9R0 




0166 D276 


377 




-JB6 


SSC1 


bit 6 equal 1- lei . cable a 




378 








0- rel . cable B 


0168 34C0 


379 


SSC 0 : 


CALL 


CABLEA 


• 




380 


* 








01 6A 


3S1 


SSCCOP: 










382 


I 








H16A BA03 


383 




MOV 




: Send response " 03 ■ 


0I6C BB02 


384 




MOV 


R3»I02N 




01 6E 34FC 


383 




CALL 


RESOUT 


. po — SUBPWR 


0170 0449 


386 




JMP 


START2 


* 

0 




387 


9 








0172 3484 


388 


SPCO: 


CALL 


PWRON 


* 
/ 


0174 2463 


389 




JHP 


SPCCOM 


t 




390 


I 








0176 34C4 


391 


SSC1 i 


CALL 


CA8LEB 


* 


0178 246A 


392 




JMP 


ssccon 


ft 
* 




393 


ft 

r 










394 


* 

* 








01 7A 044D 


393 


START7 ; 


JttP 


START4 






396 












397 


» t 

0 


Define 


Drop Poll Sequence > 




398 


t 








01 7C BBFF 


399 


CHGFAL : 


MOV 


R3# tOFFH 


• 

J 



■9 



* 
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FILE I f>PQP7_PST ;VeHAP* HEULETT-paCKAPP s ? 
LOCATION OBJECT COPE LINE SOURCE L HIE 



01 7E 


83 


' 400 




PET 






401 


* 

* 




01 7F 


B831 


402 


SOPS; 


nov 


01 81 


BB03 


403 




nov 






4 04 


t 








403 




CALL 






406 


# 






FB 


4 07 




nov 


111 PC 


03FF 


4 08 




XRL 




C&7A 


409 




JZ 






41 0 


• 




01 8A 


BA07 


41 1 




nov 


018C 


BB01 


412 




nov 


018E 


34FC 


413 




CALL 


0190 


0449 


414 




jmp 






415 


■ 
* 




0192 


0450 


416 


STAPT9: 


JMP 






417 


* 




01 $4 


D694 


418 


CHANGE : 


•iHIBF 


01 96 


767C 


419 




JF1 






420 




IN 


n i oq 


AO 

Ft V 


421 




nov 


ni qo 

W 1 7H 




422 




JB3 






423 


* 






47 


424 


RETPOL * 


SWAP 


U 1 71/ 


1 ft 


423 




INC 


ft 1 QF 




426 




MOV 






42? 






ni qp 

W 1 Jr 


1 ft 


428 




IMC 


m fi n 

V 1 M V 


FB94 


429 




OJNZ 






430 


# 




nt 

V 1 M* 




431 


POL MOP : 


JN1BF 


nt a4 

U 1 f • 


767C 


432 




JPI 


01 A6 


22 


433 




IN 






434 


• 




At A7 
vim 




435 




XCH 


ni as 


ft*"31 


436 




nov 


U 1 HH 




437 




nov 


01AB 


AO 


* 438 




MOV 


01 AC 


2m 


439 




:<ch 






44 0 






01 AP 


34C9 


441 




CALL 






442 


• 

t 




01 AF 


C8 


443 




PEC 


01BQ 


F0 


444 




nov 


0IB1 


4330 


445 




ORL 


01B3 


AO 


446 




MOV 






447 






01 B4 


33 


448 


CHCENP : 


RET 






449 


* 








450 






0185 


2ft 


451 


NOPOL : 


XCH 


0186 


FB 


452 




nov 


Old? 


0303 


433 




XRL 


01 B? 


ceci 


434 




JZ 






435 


* 

* 




01BB 


C8 


436 




PEC 



04i *zt«»»s«r 0167237 



R0,#DRPP0L r 
P3.#03 

CHANCE 

A,P3 ; 
A.H0FFH 

START7 : 
R2»»07H 

R3,tt01H : 
RESOUT 

STORT2 .: 
START3 ; 

CHANCE : Ch*ng* Prop poll nap format 

CHGFAL 

A.PBB 

9R0,A r 
HOPOL 

A 

R0 : 
eP0,A : 

R0 * 
R3 .CHANGE ; 

P0LM0P ; 
CHGFAL ; 
A, DB8 

A / R2 

Rl ,#PPPP0L : 

A,*P1 

<?P0,A 

A.R2 

SETP7 

P0 * 
A.9R0 ; 
A.480H 

8R0.A : 



A,R2 
A,R3 
A,«03H 
RETSTP 

R0 
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FILEi OR0P7_RST:UEMOP« HEMLEf T-PKCKftRC-: 3041 miobltr 
LOCATION OBJECT CODE LINE SOUPCE LIME 



0167237 



oi ec po 


437 


flOV 


A AP fl 


0180 4390 


458 


ORL 


A. ioOH 


01BF AO 


459 


nov 


8P0, A 




460 ; 






O1C0 18 


461 


INC 


KO 




462 S 




A, kJ 


D1C1 2<* 


463 P.ETSTP: 


XCH 


01C2 249C 


464 


JMP 


RETPOL 




465 I 








466 ; 






01C4 PI 


467 RNCRBH: 


MOV 


Aft 4) 

A, 0PI 


01C5 53DF 


468 


mHL 


A « | * tfh 4 4 A * * n 

A,tll01IIMB 


0tC7 Al 


469 


nov 


8R1 . A 


01C8 83 


470 


RET 






471 : 






01C9 D3FF 


472 SETP7: 


XRL 


A , 40FFH 


01CB B91F 


473 


MOV 


R1,f3» 


01 CD 96C4 


474 


4HZ 


RNDPBN 




479 : 






01CF Fl 


476 


nov 


A,9PI 


01DO 4320 


477 


ORL 


A,«001 OOOOOB 


01D2 Al 


473 


nov 


9P1,A 


01 D3 83 


479 


PET 






480 ; 








481 ; 








482 ; 








483 iMMINMMIilMHIMtMMMt 




484 ; 




D«-ice Poll 




485 : 






0104 D6D4 


486 SDEPS: 


OHIBF 


SOEPS 


01D6 76FA 


487 


JF1 


STARTS 


0tD8 8838 


488 


nov 


RO ,#DEVPOL 


01 DO 22 


489 


IN 


A,DBB 


01 OB 3307 


490 


A ML. 


A,»07H 


01 DD A6 


491 


MOV 


R3 . A 


D1DE AC 


492 


MOV 


R4,A 


01 OF C6E7 


493 




SPEPS1 




494 : 






01E1 F8 


495 SDEPSO: 


nov 


A,P0 


01E2 030? 


496 


ADO 


A,«n3H 


01E4 A3 


497 


nov 


RO.A 


Plfef? EBE1 


498 


djnz 


R3 . SDEP? 0 




499 ; 






01 K7 BB03 


500 SDEP1H ; 


nov 


R3,t05H 


01 £9 54 m 


501 


CALL 


INPCOM 


OlEB FB 


502 


nov 


fi,P3 


ftlEC D3FF 


503 


XRL 


A, 40FFH 


01 EE C6F* 


504 


JZ 


START8 




503 ; 






01 FO BA03 


506 


MOV 


R2,0 08H 


OIKS 88 02 


307 


nov 


R3.»02H 


0IF4 B804 


508 


MOV 


R0,*04H 


0IF6 34FC 


309 


CALL 


RESOOT 


01 F8 0449 


51 0 


^MP 


START2 




511 ; 






01 FA 044D 


512 STAPT8: 


JMP 


START 4 











Stousnce 



FILE i DR0P7_P5T 
LOCATION OBJECT 
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rUEHAPA HEWLETT-PACK ARD : 80 J 1 Asie»bl*»- 
COPE L IHE SOUPCE LIME 



0167237 







314 




Response Output 


Fo 




(MFC 


86FC 


313 


RESORT: 


JOBF 


RESOUT 




: Check olut buffer full "* 


01 FE 


93 


316 




CPL 


FO 




* 


01FF 


FA 


317 




HO" 






• 
* 


0200 


02 


318 




OUT 


DBB * A 




; - r output . connang • . . • • 






j * » 


* 
• 










0201 


CB 


320 




DEC 


R3 






0202 


FB 


321 


t 


HOV 


A,R3 




* 

* 


0203 


C60D 


322 
323 


* 


JZ 


RESEND 




: Contend only 






324 


* 
* 










0203 


8603 


323 


RE? CUT : 


JOBF 


RESCNT 




* 


0207 


83 


326 




CLP 


FO 






0208 


FO 


327 




HOV 


A,9R0 






0209 


02 


528 




OUT 


DBB. A 




: ■..'*- output - d sta . . . . * ■ * 


020A 


18 


32? 




INC 


PO 






0*OB 


EBOE 


330 




DJNZ 


R3.RESCH1 






020D 


83 


531 


RESEHD : 


RET 








02 OE 


44 03 


332 


PESCH1 : 


J HP 


P.ESCHT 










333 


*■ 

m 














334 
















333 




input 


command -and 


dat a 






336 


* 

> 












337 


* 
w 


PO 


respond* 


Da 


ta head addrass 






338 


* 
* 


S3 


B'-'tes of 


mput data 


0210 


D61 0 


539 


IHPCOH: 


JNI8P 


IHPCOH 




■ 


0212 


761A 


34 0 




.IF1 


1HPEMD 




: conning data is not s c-5»»»nd 


0214 


22 


341 




IN 


A, DBB 




- <* -■ input 


0215 


AO 


542 




HOV 


£R0, R 




Stor* Data 


0216 


18 


543 




IHC 


PO 






0217 


EB1 0 


344 




D0N2 


R3, IHPCOH 






0219 


83 


545 




PET 








021 A 


BBFF 


546 


IMPEND: 


MOV 


R3, HOFFH 




P3*ftff k h 


021 C 


83 


347 




PET 






: da* a f ai lure 






548 
















549 
















550 


* 














551 




rt5Dons 


e output rout 


i ne 






552 


* 














553 












021D 


FO 


554 


PES 04: ' 


HOV 


A.£P0 - 




t 
• 


021E 


C62F 


335 




jr 


SD1 




: error Rt<25 s 






536 


■ 

* 














557 


* 


pDD 


ft, #-7 










338 


* 
* 


JC 


S04END 










359 












0220 


FO 


560 




HOV 


A,9P0 




* 


0221 


0303 


561 




ADD 


A>#03H 




: * Device ID command- .BYTE COU»»T 






562 


; 










0223 


AB 


563 


SD2: 


MOV 


R3,A 




* 


0224 


BA04 


564 




HOV 


R2, «04H 




* 


0226 


BS25 


565 




HOV 


R0>#SHDHES 




* 
* 


0228 


34FC 


566 




CALL 


PESOUT 




: response 






367 


t 










022A 


8826 


568 


S04EHD; 


HOV 


RO,«SHDHES+1 


« 


022C 


B040 


569 




MOV 


9R0,*4QH 




: clear *M response -for ne-t d=»t&j 


022E 


83 


370 




RET 
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» 

* 







S7 1 


r 












572 


* 
* 














CIS t 


nov 


A.4004H 




It 


•** *s 


?73 


• 
» 


j»p 


3D2 


# j> sin* i * i# y 'i' »■ O n 'J > 






577 


t 


Pefponj* 34 Command 










t 














a-c « * ^ . 

Kfes^c-4: 








0233 


B837 


580 




nwV 


KO * 4^ ♦ 1 


* 


0233 


I? A 

r 0 


V A • 




nov 


a AA A 






r*4t 


■ e ^ 

VST 


■ 


IB T 


END - _34 


• 


0236 


C648 


384 


RE5P84; 






i. filled at »air> 1 occ- '-"nine. 






383 


* 
• 






023m 


r 0 


• A^ 






m,9po 




A>%^A 

023B 


A^ AT 

0303 


387 




ttDC* 


A, «03H 




A*%^ A, 

023D 


AB 


388 

V t% A 

389 


• 
• 


nov 


R3,« 


S^or* feiTE COUNT for f«n<J 


MIC 


to 


3r 0 

"71 




DEC 


R0 


* 










MOV 


»2,»64M 








v a,^ 




CALL 


PES0UT 


P»:/pon«4 out 








£ 4 ^ L tr> • 


n(JV 


R0 . (»F0P?4 + i 




0243 


B080 


396 




MOV 


9P.0 . •0S0H 


r«s«t 84 cona^nd 


02*7 


A^> 

83 


397 
399 


EHD_3* * 

* 


PET 






oz^io 


BO A^ 

BB 04 


£ A A 

600 




MOV 


*Z, 404 


if VLF comntjn teat ion ia failed. 


024A 


443E 


6»1 




J MP 


F84EPR 


*«nd that condition to dat* proci.fi 






602 










024C 




60? 


Ur i T _84 : 








024C 


FD 


^ 

604 




nov 


A.P3 




024P 


9633 


603 




JNZ 


VW* t TEND 


: H P5 = 0 th«n Jooi- 34 buffer 


024F 


3433 


60a 






PES 84 ; *«n<1 84 conn fend 


023 1 


MIL At 

BDQ3 


to Or 






P3> «C0UHT_P3 




QZ33 




- AA 


Wm I T _ END 


• 
* 








83 


609 
©» 0 




PET 








Dft« A 


tl • 


tut * c . 

I H J ■ : 


MOV 


R0, «FUPX*£T 


°o«»tr C*«*4Ct 1 1 no i«-»itislirst::^ 


9 £.36 


a a^ a 


612 




MOV 


9P0 . tOCfiH 




0238 


14AB 


613 




CALL 






0236 


83 


614 
613 


• 
• 


PET 










616 










617 


* 

• 












618 










025B 


BhFE 


619 


BIT'iEL: 


nov 


RZ > iOFEH 


P2: Drop *r C^-ni»e**t*r 


023D 


FB 


620 




nov 


A # P,7 


PI ■ Bit pattern * **ct tv* Lom • 


023E 


C663 


621 






CON0 


*t- »»: Converter 3 


0260 


Fa 


622 




nov 


A,P2 


1111 CHI B 


0261 


E7 


623 


TUNLP1 : 


PL 


A 




0262 


EB61 


624 




DJN2 


P3,TUHLF1 




0264 


ftft 


623 




nov 






0263 


83 


626 
627 


CONOt 

* 
• 


PET 







t 
I 
f 
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LOCATION OBJECT CODE LINE SO'.'PCE LINE 

623 : 

629 :::::::.::«::ii;:"!!" ::: i ::::: ' ::::::::r ' : ' ::::: :::: 
^30 i: Ch*n9e Turnr freo. 

631 t t * : : * : r : : t : : : : r : : : : : : : t : : *- : — i i ; " : • - * : " * : 1 : : * : ; { * • : * : : ; : : : : : 

6?2 : U*ctf P«*ist*r 

633 ; PO — - Indicate Channel Common* • 9* com**'** > 

634 : P? Converter S e 1 e *: 

635 ; P~ Worr Ing 

636 i 

637 ; 



0266 


8821 


639 


TUNER : 


MOV 


RO.tCHAUEL 


AC* A * » 1* .-vr*- j m #■ * & i" ntJRhh^f 4 


0268 


F0 


64 0 




MOV 


A 0 8P0 


026? 


AB 


641 
642 


* 


MOV 


P3 . H 




026A 


5438 


643 
644 




CALL 


BIT5EL 




026C 


6823 


645 




MOV 


RO, tCHAMEL fc Z 




02 6E 


B802 


646 




MOV 


P3 .»02 




0270 


548F 


647 


TUNLP3: 


CALL 


DATOUT 


> 


0272 


EB70 


648 




D JNZ 


P7.TUNLP3 








649 


m 






* t * n 

HbO rf one bi* in »P" 


0274 


F0 


650 




MOV 


A^EO 


0275 


E7 


651 




RL 


A 


* 


0276 


AO 


652 




MOV 


9R0..A 


• 
* 






653 


# 






aPO — - Main Counter u 


0277 


C8 


654 




DEC 


FO 


0278 


8808 


655 




MOV 


P3 . (*QS 


# 


027A 


548F 


656 


TUHL P2 : 


CALL 


D« TOUT 


♦ 


027C 


EB7A 


657 
638 


* 
* 


d jNr 


R3-TUMLP2 




027E 


18 


659 




IMC 


PO 




027F 


8805 


660 




MOV 


P3-»05 


Suallow counter 


0281 


548F 


661 


T"MLP4 : 


CALL 


DhTOUT 


0233 


EB8t 


662 




DJHZ 


R3 * T ONLP4 








663 


* 
• 






'.oad pulse 


0285 


23 OA 


664 




MOV 


A.*L0DDmT 


0287 


54A3 


665 




CALL 


PULSE 


* 






666 










028? 


2301 


667 




MOV 


A.tDAT^O 


0288 


3C 


668 




MOVD 


P4.e ~- 




023C 


54 AE 


669 




CALL 


SELECT 


• 


028E 


83 


670 
671 
672 




RET 






029F 


97 


• 

DATOUT : 


CLP 


C 


* 


0299 


F0 


673 




MOV 


A,9P0 




0291 


F7 


674 


CICLEO: 


PLC 


A 




0292 


AO 


675 




MOV 


9R0 A 




0293 


2309 


676 




MOV 


A.«DAT_1 


Dat* i Function ret Data 1 


0295 


3C 


677 




MOVD 


P4 # tt* 


0296 


F69B 


678 




JC 


DATA1 




0298 


2307 


679 




MOV 


A,*07H 


if output data is 0 


0296 


9C 


680 




ftNLD 


P4,M 


then invert a data 


681 


■ 






that recentrv outpu**'! 


0Z9B 


FA 


682 


DAT*1 : 


MOV 


A,R2 


Selact hich 


029C 


39 


683 




OUTL 


P1.A 


• 


029D 


23FF 


684 




MOV 


A.HOFFH 


* 



I 

r 

i • 

i 



I 
I 
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029P 39 


683 




OUTL 


r i * M 




686 


• 
# 






02AO 34A3 


687 




CALL 


ri nrv 




688 


* 
• 






02ft? 83 


689 




RfcT 






690 


# 






02A3 23 08 


691 


rife a ^* * 


nov 




02A3 3C 


m> Mm. mm. 

692 


PUL *t : 


m nun 

novo 


P4.A 


02A6 PA 


e93 




110V 


A»P2 


02A7 39 


694 




OUTL 


" 1 j M 


02A8 23FF 


699 




HOV 


H ■ w Mr r ft 


OZAA 39 


696 




OUTL 


PI # A 




697 








02AB 2307 


698 




MOV 


Mfk If 


02AP 9C 


699 




mNLD 


P4,A 


02AE FA 


700 


SELECT: 


nov 


R2 


02AF 39 


701 




OUTL 


Pi .A 


0230 23FF 


702 




nov 


A, tOFFH 


0232 39 


703 




OUTL 


PI , A 


0233 83 


704 




RET" 


Pov«r . CabW. 




705 


J ^» ^» 9m ^» ^» A 


— - — 


02O4 23 DC 


706 


PMFOH : 


nov 


h,#PVRC'TI 


02B6 3C 


707 


C0»C0W' 


M0V0 


P4 . M 




708 


* 






0287 343B 


709 




CALL 


BIT5EL 


02B9 54AE 


7t0 




CALL 


SELECT 


02BB 83 


71 1 




RET 


A. tPWRDTO 


02BC 2304 


712 


PUPQFF ' 


HOV 


02BE 44B6 


713 




JHP 


CONCOH 




714 








02C0 2303 


715 


C At LEA: 


MOV 


A, tCABL_A 


D2C2 44B6 


716 




JHP 


coMCon 




717 


* 






0ZC4 230B 


715 


CABLES : 


HOV 


A . tCABL.B 


02C6 44B6 


719 




JMP 


COHCOfl 




720 


■ 

* 






02C8 23 OD 


721 


PURCHr : 


nov 


A,«DET0AT 


02CA 3C 


722 




novo 


P4. A 


02CB 54AE 






CALL 


SELECT 


02CP 83 


?24 




»ET 






725 









S<l«Ct LC" 



: Clo^ High 

1 *c* high 
; = * 1 *ct low 

reltct lC'-» 
P v .i*- c h € C ^ * 



: $»l€Ct RF C9bl« ft 
Select RF csbt*. B 
p->u«r Ch*ci 



Errors* 



FILE I AKItSHICI * • HEWLETT-PPCKftPD: 8048 Acsenbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



1 -8040* 

2 lLast Ver.<«Kl> 

3 ; 

4 i ::%y.B2 oazb i oz%n:ixny.y.ysA:ix:t:izzx:i}::^ 

3 I 

6 ) 

7 i Drop Processor < 8042 ) 

8 J 

9 I tiaer interrupt routine. ver 2.2.1 

10 J 

11 i I Hot ver. 3 ♦ 04_An by Hideo Shigihara. 

12 ; 

1 3 ; ySMYS*yJiYr/SiV^^ 0438 1 O*^ 

14 ; 

15 ; 

16 j\\\SS\\\S\\NSS\S\\\SS\N\S\V%S\\'v\\\\S\\V\S--A\NV,\\\\NS\\\\V-.VA\\ 



1? ;\\ \N 

18 ;\\ Reaister bank 1 — — \\ 

19 AS " V* 

21 ;\\ *A 

22 ;\\ ***** R0 : Working resister. ***** *\\ 

23 ;S\ s\ 

24 ;N\ ***** Ri : Working resister, ***** \\ 

23 ;S\ V* 

26 ;N\ ***** R2 : Data fbit> counter. ***** VA 

27 ;\\ V\ 

28 ;\A ***** R3 : Transmit or receive data buffer. ***** \\ 

29 ;\\ V* 

30 j\\ ***** R4 : Current access drop »ap address* ***** \\ 

31 ;SN \N 

32 ;NN ***** R5 : Current access device nap address. ***** \\ 

33 ;SS 

34 ;\\ ***** R6 : VLF flags. ***** \\ 
33 ;N\ 

36 ;\\ <bit0> * Error counter 0. SA 

37 ;\\ ^ 'A 

38 ;W Cbiti ) » Error counter t. V\ 

39 JS\ "A 

40 ;\\ Cbit2 3 ■ Error counter 2. **\ 

41 ;N\ 

42 ;\\ <bit3>* • Ho used. V- 

43 ;\\ v* 

44 ;S\ <bit4> * Ho used. **A 

45 ;\\ V> 

46 :\N Cbit3> ■ tlo used. W 

47 j\S 

48 |\S <bit6> » RCK flag. V\ 

49 J W S\ 

50 j\\ <bitr> * No used. V% 

51 ;W V* 

52 ;S\ ***** R7 : Polling flaa ***** \S 
33 ;S\ ' s\ 
54 *\\ Cbit0> - Return wait flag. W 

35 ;SS NA 

36 fSN Cbiti > * No request flag. SA 
57 >\S 



FILE i AKIsSHICI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 



0007 6400 



<0024> 

<0025> 
<0026> 
<0027> 

<003i> 
<0036V 

<0037> 

<0038> 

<003D> 



58 

59 

60 

61 

62 

63 

64 

69 

66 

6? 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

30 

8t 

82 

83 

84 

85 

86 

87 

88 

89 

90 

9t 

92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
I 03 
t 04 
105 
106 
107 
108 
% 09 

no 

Ml 

its 

113 
1 14 



Only 04 flag. 
— - No uved. - — 

R.R or priority fl ag< device > . V* 

R.R or priority riag<drop». 

First drop telect flag. 
Response flag. 



,\\ <bit2> 
;SS 

j\\ <blt3> 
|W 

;SN (btt4> 
>Vv 

;N\ <bit5> 
|\S 

;SS <bit6> 
;\N (bit7> 

j V%\\S\Vi.V.'.\\V.\\\\\\\V /.WWW *.\ V AWWW 

3 



W 
W 



w 

m » 

w 
w 



ORG 



07H 



I 333333333 333333333333331 J33333£CECrtCCCEir I ICCCUEtC CI CEtCCttCtCC 

; ill 1 1 ii I M ii i ill mil inn Hint ii n in tn it in iii i tinimttn n 

; 

j TIMER JN7ERPUPT ROUTINE, 

llllllflllttlllllllllHIillMllltlllllllll Ml IM! Mill HIM HIM M 

JhT MET IT 

* 

Il33333333333>33J333J333J333333CtErCEEECECCCEtECCECEEtCEEtECCCCCEC 

* 



SDMSGK EQU 



SDHSCH 



SDMSCt 

; 

* 

SDftSCC 

; 
» 

DRWAPO 



DRHAP5 



DRttAPH 

; 

DVHI6 



T>VMI 1 



ECU 
EOU 
EQU 
EOU 
EQU 
EQU 
EOU 
EQU 



24H 
25H 

26* 

31* 
36H 
37H 
38H 
3DH 



:Subf»«ssagc for device response. 
< Command only ,WR or RD data. > 

; 04 command buffer C ID. ) 



: 04 co mt» and buffer *• bvte count . > 



; 04 command buffer * command. 1 * 



;E>rop polling map * > 



:t>roo polling map 



;E»rop polling map < 2 . H > 



; Device polling map t 1.0.0 > 



rDevice polling map •' 1.1 .0 > 



206 0 1 6 7 2 3 7 

PILE: AKliSHlGI HEWLETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LIME 

t IS ; 

<0042> 116 DVH12 EQU 42H ; Device polling map < 1.2.0 "» 

117 > 

1 18 ; 

<0047> U? DVWI3 EQU 47H (Device polling nap ' 1.3.0 > 

120 ; 
1 2 1 

<004C> 122 DVHI4 EQU 4CH :Device polling map < 1.4,0 > 

123 i 

<0031> 123 DVM15 EQU 31H :Device polling map < 1 5.0 / 

126 ; 

127 ! 

<0036> 128 RE84H EQU 36H r84 command buffer ' 10.' 

130 ; ■ * * * 

<0057> 131 RE841 EQU 57H ;34 command buffer < byte count . > 

132 ) 

133 ; 

<0038> 134 RE84C EQU 58H .'34 command buffer < data 0. > 

133 ; 
136 ; 

<003D> 137 TXBUF EQU SDH ;Transmissiw« data buffer. 

138 l 

139 ) 

<003E> 140 DEMAPO EQU 5EH i Device polling map < 2.N.0 ). 

141 ; 

142 t 

<0063> 143 DEMAP7 EQU 63H i Device polling map < 2.H.* >. 

144 ; 

143 } 

<0067> 146 DEflAPH EQU 67H ; Device polling map < 2.N.H >. 

147 : 

148 j 

<0068> 149 LAV1 EQU 63H ; Indirect addressing data buffer. 

150 ; 

151 ; 

<0069> 152 ANSPAR EQU 69H : Parity flag . 

133 ; 

134 ; 

<006A> 155 POLING EQU 6AH - :Curr*-nt access device C drop 

156 ; number- set buffer. 

157 : 

<0 06B> 158 CHTBY EQU 68H :B«t« counter for Rx or Tx . 

159 : 

160 ; 

<006C> 161 SAVDRP EQU 6CH ; Drop number save buffer. 

162 ; 

163 J 

164 ; 

163 ; 

166 ; 

167 ORG 300H 

168 t 

169 t * " **" 

170 j 

171 ; 



FILE I ftttliSHIGI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 



0300 2F 

0301 D5 

0302 030? 
0304 B3 



0303 2327292B2D 



03 OD 3337393B3D 



0313 4347494B4D 



0310 3337393B3D 



0323 649A 



0327 64E3 



0329 64B3 



032B 6<FE 



032D 6463 



172 ,•***•****•••« 

173 | 

174 HETIT: XCH 
173 > 

1 76 SEL 

177 i 

179 ADD 

1 79 JHPP 

180 J 

181 j 



INDIRECT ADDRESSING ROUTINE. 



A,R7 
RBI 

A, 4NEGIH 
OA 



: •J'jwping address s*t . 

; Register b»nk change. 

: Indirect addressing Jump. 



182 

183 1 

104 , 

183 i 
186 

187 i 

189 ; 

189 NEGIH: D8 

190 ; 



INDIRECT ADDRESSING TABLE . «*»•««•*«*«*»*#*«««§ 

AO, Al, A2. A3. A4, A3, A6, A7 

A8, B9.810.C1 Y .C12,C13,C14,C13 
C16,C17.C1BC19,D20.D21 .D22.D23 

D24 . D25 , D26 . D27 , X>ZZ . E29 . E3 0 , P3 1 



191 ; 

192 DB 

193 t 

194 i 

193 DB 

196 ; 

197 | 

199 DB 

199 ; 

200 ; 

202 ; 

203 ; 

204 ; M It 1 1 11 1 1 1 I 1 1 I 1 M I I 1 1 ! I II M M I ( M M t I! M I I I I I I f ft I 1 I 1 I I 1 I I II I It 
203 ;| 

206 ; |»*» tttSSStt JUMP TABLE FOR TIMER INTERRUPT . stSSSSJSSSt* 

207 ;l 

208 ; | < I H D E 

209 it 
219 AO: 

211 : | 

212 ;| 

213 ;| 

214 At : 
213 J t 

216 ;) 

217 s \ 

218 A2: 

219 it 

220 ;| 

221 ;l 

222 A3: 

223 ;( 

224 i | 
223 ;| 

226 A4t 

227 ;| 
229 ; | 



JHP CPCWO 

C L.No 423 3 

JHP DWBO 

t L.No 519 3 

JHP* HI 00 

t L.No 436 3 

JHP PALBO 

C L.No 336 J 

JHP NTH I NT 

t L.No 333 3 



t#03 : Conditional poll command 

fitt » start bit Tx routine 



C»iJ : Tr»n«usiwe data Tv 
routine . 



t«23 : Hefffage indicator bit Tx 
r outine . 



C*33 ; Last bit of trans-miss*"* 
data Tx routine, 



;t*43 : Drop select % start bit Tr 
routine. 



208 
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FILE t AKItSHIGl 



HEWLETT-PACKARD i 8048 A**e»bler 



LOCATION OBJECT CODE 


LINE 


5 


OURCE LINE 






229 


J f 






032F 84 t A 


230 


A3: 


JMP 


PARBT 




231 


J 1 








232 


; 1 


C L.No 


604 3 




233 


;l 






0731 8411 


234 


A6 t 


JMP 


ST0P0 




233 


; 1 








236 


; | 


C L.No 


383 3 




237 


1 1 






0333 B439 


238 


A7: 


JMP 


ACK1 




239 


t 1 








240 


t | 


C L.No 


633 3 




241 


J I 






0333 8422 


242 


A8t 


JMP 


RCJC 




243 


; 1 








244 


j 1 


C L.No 


624 3 




243 


; I 






0337 C47F 


246 


89: 


JMP 


ACK4 




247 


;l 








248 


j | 


C L.No 


1456 3 




249 


1 | 






0339 A4E8 


230 


B1 0: 


JMP 


COtt 04 D 




251 


; | 

W V 








232 


* • 


t L.No 


1241 3 




233 


; | 






033B 648E 


254 


C1 1 : 


JMP 


KEYDAY 




233 


; | 








236 


; | 


C L.No 


740 3 




237 


; 1 






03 3D 8488 


238 


C12: 


JMP 


PALK 




239 


1 1 








260 


; | 


C L.No 


814 3 




261 


; 1 






033P 8498 


262 


C13i 


JMP 


RSTAT 




263 


; I 








264 


; | 


t L.No 


760 3 




265 


; | 






034 1 84A2 


266 


C14t 


JMP 


PBSET 




267 


; 1 








268 


! 1 


C L.No 


730 3 




269 


I \ 






0343 840E 


270 


C13: 


JMP 


ACK0T 




271 


; 1 








272 


; i 


C L.No 


335 3 




273 


; 1 






0343 A4AE 


274 


C16t 


JMP 


STCN84 




275 


1 1 








276 


;l 


C L.No 


M37 3 




277 


n 






0347 A43A 


278 


C17 t 


JMP 


NCKOT 




279 


) 1 








280 


;l 


t L.No 


999 3 




281 


;l 






0349 A4BE 


282 


C18: 


JMP 


STCN04 




283 


i 1 








284 


H 


£ L.No 


1137 3 




285 


i I 







i C#53 



Parity bit Tx reutin«. 



;C#63 : Stop bit Tx routine.* 1 > 



;C#73 : ACK rtceWt.4 ckeck 
routine . < 1 > 



;t«83 : RCK receive % check 
routine . 



: t*9 3 : ACK check 4. 

*: disposal of 04 command 



;C«t03 > 04 command data Tx. 

< disposal of 04 comoand 



: C«t 1 3 i Start bit Tx. 

<Rx routine. "> 



t*i23 : Parity bit Rx. 

<Rx routine. > 



;t*133 : f Start bit erase. 

' Rx routine . > 



;£#143 : Receivable data Px 

< Rx routine . > 



:C#I53 t ACK bit T* . < 1 > 

< R* routine . > 



:C»163 : Stop bit T* 6. 

continue 34 command data 



tC*1~3 : HCK Tx . 

<Rx routine . ; 



;t*l33 : Stop bit Tx 7. 

continue 04 command 4a t a 



rtLEi OKI tSKICI 
LOCATION OBJECT CODE LINE 
0348 C43E 
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30UPCE LINE 



034P A4D4 



034F A4 06 



0331 84F8 



0333 A«9A 



0333 A424 



0337 84EC 



0339 A439 



0338 E434 



033D E4I6 



033P E477 



0361 E44B 



0363 64CE 



286 


C19: 




ACK3 


287 


I \ 






288 


t I 


t L.No 


1393 3 


299 


; t 






290 


020: 


JHP 


con 04 


291 


; I 






292 


M 


t L.No 


1213 J 


293 


; t 






294 


021 : 


jup 


STER84 


293 


; I 






296 


; 1 

r ► 


t L.No 


922 3 


297 


; | 






296 


D22: 


jfip 


STER04 


299 


; | 




* 


300 


; | 


C L.No 


900 3 


301 


; t 






302 


D23i 




STGR84 


303 


; f 






304 


t I 


C L.No 


1 1 1 0 1 


305 


i I 






306 


D24: 




STCR04 


307 


; I 






308 


j | 

w % 


C L.No 


963 3 


309 


; t 






31 0 


D23: 


JHP 


REPRX 


31 1 


; I 






312 


; 1 


C L.No 


878 3 


313 


; | 






314 


026 : 


JHP 




313 


; 1 






316 


* i 


t L . Ho 




317 


; | 






318 


027: 


JMP 


I OL 1MT 

4 l/k * ff* t 


319 


; I 






320 


; t 

■ ff 


C L .No 


1684 7 


321 


; | 






322 


028 1 




DSCF84 


323 


t | 






324 


; 1 

* 1 






323 


; | 






326 


E29: 


JMP 


OSF04C 


327 


I 1 






328 


i\ 


C L.No 


1763 3 


329 


t t 






330 


E30: 


JHP 


MDP$ 04 


331 


H 






332 


; 1 


C L.No 


1713 3 


333 


; I 






334 


F3I i 


JHP 


SHLIWC 


333 


* 1 






336 


1 1 


C L.No 


492 3 


337 


* 1 






338 








339 


t \*s$s**tsstt*t**$*tttt* 


340 


ll 






341 


; M » III 1 1 M 1 1 1 M 1 ! M 1 1 1 [ 

* 


342 



:C0I93 



;Ct203 



;(#213 



;Ci233 



;C»243 



:Ct233 



C«263 



t«273 



0167237 



ACK check 3. 

< Rx rout i n« . > 



Start bit Tx. 

< 04 conmand . > 



Stop bit Tx 3. 

disposal of 84 con error. 



Stop bit Tx 2. 

disposal of 04 cob error. 



Stop bit T< S. 

84 cos all ok t end. 



Stop bit Tx 4. 

04 com all ok & end. 



Stop bit Tx 1 . 
challenge once more 



Last character indicator 
Check . 



Wait routine for 84 com. 
< No 1 > 



iSt . tfif t 



;t«293 : Drop scan for 34 command. 



;(*293 r Drop scan for 04 command 



; 1*303 : Changing oprtotion to 34 



;(*313 : Life sample. 



210 
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LOCATION OBJECT CODE LINE SOURCE LINE 







343 


s;&;;::2:;:5RZ£x:i£x&;&3%32£25xz*»' ..».*....£ .w,?*:* 






344 


• ** 












345 




CONO IT I ON6L -POLL . COND I T I OMAL -POLL . CONO I T I OMAL -POLL . 






346 


tZ 






*• 






347 








348 














349 














350 


* 
* 












351 


t 


< 


DROP SELECT t 


START BIT SET. > 






352 


i 






«A4 






353 














354 


) 








0363 


00 


355 
356 


MTMlNTi 


NOP 


* 


:Detect service request 


0366 


266C 


357 




JNTO 


ETDSR 


398 
359 
360 


; 

i 
# 

* 






fro* SPU. 


0368 


04 08 


361 




CALL 


TSET1 


; 1" bit ti»e counter ret * start. 


036A 


6489 


362 
363 
364 


NOTMAP t 

• 
# 

t 


JHP 


DVMNS 


;< no request 1 ? 

J 

< request \ > 


03 6C 


04 OB 


365 
366 


ETDSR : 
J 


CALL 


TSETI 


;1 bit time counter set & start. 


036E 


8831 


367 




MOV 


RO,#DRMAP0 


;Dr©p nap set or not. 


0370 


FO 


368 




MOV 


A,9R0 


* 
* 


0371 


72 6 A 


369 
370 


1 


JB3 


NOTMAP 


t 

— 


0373 


F486 


371 
372 


j 


CALL 


DEVCH 


; Changing the device aap. 


0375 


BD5E 


373 
374 
375 


• 


MOV 


R5 , #DEMAP0 


;First device select. 

• 


0377 


FO 


376 


DMSRE; 


MOV 


A,R5 


tNeiit device select. 


0378 


A8 


377 




MOV 


RO.A 


i 
P 


0379 


FO 


378 




MOV 


A,8R0 


* 
* 


037A 


8867 


379 




MOV 


RO, #DEHAPH 


; Device »ap 1 set or not ** 


037C 


AO 


380 




MOV 


3R0,A 


■ 


037D 


03FF 


381 




XRL 


A * # OFFH 


• 


037F 


C689 


382 
383 
384 


* 


JZ 


OVrtNS 


* 

* 

< set 1 > 


0381 


0422 


385 
386 




CALL 


PARCLL 


: Par itu flag clear 

% VLF flags clear. 


0383 


0414 


387 
388 


• 


CALL 


VLFOO 


;Start bit *0- set . 


0389 


2300 


389 




MOV 


A,#0 


; ***NEXT CCPCM03*** 


0387 


C4EF 


390 
391 
392 


* 


JHP 


JMPR 


;RETP. 

< No request or not set * > 


0389 


FF 


393 


OVMNS ; 


MOV 


A,R7 


* 


038 A 


4302 


394 




ORL 


A,#02H 


;0rop scan flag set. 


038 C 


*F 


395 
396 


; 


MOV 


R7,A 


* 
* 


038D 


84FF 


397 




CALL 


BCNTBC 


* 04 command set or net- ? 


038F 


F293 


398 




JB7 


SF04D 


* 


0391 


C4F2 


399 




JMP 


NTDRP 


Net set 1 > 



2 



t 
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FILE: AKIiSNIGI 



HEWLETT-PACKARD: $0*8 Aficnbltr 



LOCATION OBJECT CODE LINE 



SOURCE LINE 



0393 PF 

0394 4304 

0396 AF 

0397 E439 



0399 58 



039A F8 
03?B 3D 



039C D4 0B 



039E 
03A0 
03 At 
03A2 
03A4 
C3A3 
03A7 
03«8 
03A* 



2399 

A3 

A9 

B867 

FO 
53 OF 
49 

885D 
AD 



03*? D368 
03AD B007 

03 AF t>414 

03B1 2302 
03B3 C4EF 



NOV 
ORL 
MOV 
JMP 



a,r? 

A.«04H 
R7, A 
INT04S 



Disposal of 04 ccot»and. 
»»*NEXT tCOM041*** 



* CONDITIONAL POLL COMMAND SET *, START BIT SET. » 



:S»*rt bit trans 



400 t 

401 ; 

402 SF04D: 
4 03 
404 
405 

406 ; 

407 ; 

408 ; 

409 ; 

410 ; 

411 ; 

412 ; 

413 ; 

414 ; » » - 

415 ; 

MtiniMlinillllllllltlf IIIIMIMIIHItilllllll tllllf tttll It Ml I 

417 ; | . 

418 CPCOM: DB 5SH » 

419 ;| I 

420 1 I I 1 1 t I I f I ! I M I M t I I I I I I I 1 1 1 1 1 I I I }[ I I I I I I I I I I t f I I I I t I I I I 1 1 t I I If I t I 

421 ; 

422 f 
453 • 

424 CPCMO: MOV A,RO 

425 MOVD P5 , A 

426 ; 

427 : 
423 

429 ; 
430 
431 
*32 
433 
434 
435 
436 
437 
438 
439 ; 
44 0 
441 
442 ; 
443 
444 ; 
443 
446 

447 j 

448 ; 

449 : 

430 ;---« 

431 i 

432 t 

453 i 

454 ;-•«-' 

433 ; 

436 i 



CALL TSET 1 

MOV A.tCPCOH 

MOVP A , 9 A 

MOV R1,A 

MOV RO,«DENAPH 

MOV A.9R0 

ANL O.#0FH 

ORL A,R» 

MOV RO,#TXBUF 

MOV 8P0.A 

MOV RO,tLAVt 

MOV 9R0.tr 

CALL VLFOO 

MOV A,«2 . 

JMP JNPP* 



;1 bit time counter set start. 

;Condi tion»l poll core* and ret . 
* Tr ansmissiwe data set. > 

C»TXBUF3 : conditional poll 

•:o»a*n<J * dfiwict »ddr«*s. 



Indirect addressing buffer 



:MI bit -0" «t. 

; »**NEXT tMlOO)*** 

:PETR. 



< MESSAGE INDICATOR BIT Tx . > 



•A2 
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FILE I AJCXiSHIGl 
LOCATION OBJECT CODE LINE 



NEULETT-PACKAPDt 604$ Assembler 



SOURCE LINE 



0369 F8 
03B6 3D 



03R7 D4 0F 

0389 B33D 
03BB FO 
03BC 67 
03BD AB 
03BE F6C4 

03C0 D414 



03C2 64C8 
03C4 D429 

03C6 D4IB 

03CS BA07 

03CA 23 IF 
03CC C4EF 



03CE 00 
03CF 36D9 

03D1 D4 0F 

03D3 FE 
03D4 4310 
03t»6 AE 
03D7 640F 

03D9 D4 0F 

03DB FE 
03OC 33EF 
03DE AE 

03DF 2301 
03fc1 C4EF 



J 

J 

; 

VLFDI 

J 



437 HlOO: 
438 
439 l 
460 ; 
461 
462 : 
463 
464 
465 
466 
467 
468 t 
469 
470 
471 
472 

473 
474 
473 

476 i 
477 

47B i 

479 HIOOE: 

480 ; 
49t 

482 
483 
484 
485 
486 
437 
488 
489 
490 
491 

492 i 

493 SPILING: 
494 

495 : 
496 
497 ; 
498 
499 
500 
501 
502 ; 
503 
304 
505 
506 
507 

508 ; 

509 DUBOJPi 
510 

511 ; 

512 ; 



SrtLOKt 



MOV 

novo 



A,R0 
P5,A 



:MI bit trans. 



CALL 

nov 
nov 

RRC 

nov 

JC 

CALL 



JrtP 
CALL 

CALL 

nov 

hov 

jnp 



TSET05 
RO, tTXBUF 

a,gpo 

A 

VLF01 
VLF00 



niOOE 
PALAN 

VLFOl 
R2,«07N 

A, 1131 

JWPR 



;l bit time counter set $.* start 



:A'. — tTKBUFJ 



:Fotate right. 

:Cy*l ? 

ifCarrv » 0> 
Tr*nini*nvt data = s«* 



i(Carry « 1 > 
Parity analyse . 

:Trammlssiv« data * *1" set. 
:Bit counter set. 

;**£n£XT ESHLING3*** *- ttt.*^ 

: RE TP . 



i LIFE SAHPLE. 



#F3t 



NOP 
JTO 



CALL 

nov 

ORL 

nov 
jnp 

CALL 

nov 

ANL 

nov 
nov 

JHP 



SHLOK 
TSET03 



; exist the bad Device on 
; this cable ? 



A,R6 
A, el ON 
R6,A 
DUBOJP 

TSET03 

A,R6 

A , • OEFH 

R6.A 

A, It 
JNPR 



: ( Error ! > 
Half bit tiae counter ret 
: start . 



; < Ok ! > 

Naif bit ti»a counter 
I star* . 



;**^NEXT CPWB03**' 
: RETR . 



set 
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FtLEi WCltSHJGl HEWLETT-PACKARD: 80*6 «*»«»bl*r 

LOCATION OBJECT CODE LINE SOURCE LINE 







mW 4 m 

514 


* 














4m+ m\ am 

51 5 


• 

* 




/ a P it 










516 


* 
9 








• A 1 

W M 1 






51 # 
















51 8 


9 
* 














519 


























03E3 


F8 


520 


PUcu 1 






* ¥ m* a^rm mr wm * mr m* % * - J & #4 A ^ %\ 9 W am 9\ m? 




03E4 


3D 


aw mm m\ 

321 




WfUJTL 




• 








522 
















; 














523 


; 










03E3 


D*0B 


524 




CALL 


TSETl 


:l tit vti** coon tar f«t L 


*tart . 






525 


i 










03E7 


FB 


mw mm ^ 

526 




nov 








03E8 


67 


527 




1* A 4* 

RRC 


A 


* 
• 




03E9 


AB 


328 




NOV 


R3, A 


■ 




03EA 


F6F0 


mw mmmm\ 

329 




JC 


VLFD2 


:Cv n * 








330 


* 

9 










03EC 


0414 


331 




CALL 


* VLFOO 


:H«;ct transmfsiva data • 


*0* set. 






332 


i 










03EE 


64F4 


533 




JHP 


h * mm. a 

DUBOC 


• 








534 


* 










03F0 


D429 


535 


VLFD2 ; 


CALL 


PALAH 


;Neyt transnisst^e data ■ 


* i * *«t . 








* 










03F2 


D41B 


337 




CALL 


VLF01 


:Parity fl*9 *«t. 








538 












03F4 


EAFA 


339 


DUB0C t 




R2,DUB0E 


:Tranjni^5 ive data end ° 










• 






f end * > 




D3F6 


2303 


34| 




MOV 


A,«3 


:***HEXT CPALAN3*** 




03F9 


C4EF 


542 




JMP 


JMPR 


: RETR . 








543 
















344 


• 






' not «nd ! > 




03FA 


2301 


545 


DMB0E : 


MOV 


A,i1 


;**+HEXT CDWB03*** 




03FC 


C4EF 


346 




JMP 


JMPR 


:RETR. 








347 


* 

# 














348 


m 

§ 














549 


* 














550 
















33 1 


■ 

* 














552 


* 




( LAST 


C»ATA Tie. V 








333 


X 














554 
















353 


* 














356 












03FE 


FB 


357 


PttLBO : 


MOV 


A,R0 


: LftJt data trartf . 


* + 


03FF 


3D 


558 




MOVD 


P5,A 










559 










* * * 






560 


r 

# 
• 










04 00 


D40B 


561 




CALL 


TSETl 


;1 bit tim« counter set « 


start . 






562 


; 










04 02 


886? 


563 




MOV 


R0,#ANSPAP 






04 04 


F0 


564 




MOV 


A,8R0- 


i P »r* i ty flag ch«c*' . 




04 05 


I20B 


565 




JB0 


EVNST 








566 












04 07 


D414 


367 




CALL 


VLFO0 


: < Even * > 








368 


• 






Parity bit "n» s «t . 




04 09 


84 OD 


569 




JMP 


PBSE0 


• 








570 


2 











FILE! AKItSHICJ 
LOCATION OBJECT 
04 OB D41B 



04 OD 2309 
04 OF C4EF 



0411 F8 

0412 3D 



0413 D40F 

0413 8868 

0417 FO 

0418 C4EF 



041ft F8 
0418 3D 



04 1C D40F 
04 IE 2308 
0420 C4EF 



0422 00 

0423 3620 



214 0167237 

HEWLETT-PACKARD C 8048 Asseabler 
CODE LINE SOURCE LINE 

371 EVNSTt CALL VLF01 i« Odd • ) 

372 , Parity bit "I* set. 

373 j 

374 PBSEDi «0V A, #3 >***NEXT CNTHIMT3**- 
573 JMP JMPR JPETR. 

576 f 

377 ; 

378 l 

579 i 

380 j 

381 ; < STOP BIT Tx. ) 

382 ; !?! 

584 i 

333 i 

586 STOPOs MOV A,RO 

587 MOVD P5,A ;Stop bit trans. 

388 j 

589 ; 

590 CALL TSET05 :H*1* bit tine counter set -8. start. 

391 * 

392 ' MOV R0,«LAV1 ; Indirect addressing. 
593 MOV A,3R0 ; ***NEXT ILAV13*** 
394 JMP JMPR i RETR . 

593 ; 
596 ; 

397 i „ 

598 1 " """""""" 

599 ; 

600 ; < PARITY BIT Tx. ) 

«A5 

601 t 

602 ; 

603 t 

604 j 

603 PARBT: MOV A.RO 

606 ftOVD P5,A t Parity bit tr»ns . 

607 ; • 

608 ; t 

609 CALL TSET03 ; Hal? bit ti»e counter set ?, start. 

610 ; 

611 MOV A,»8 * t Indirect addressing. 

612 ; ***NEXT LRCO*** 

613 JHP JTIPR !RETR. 

614 ; 

615 ; 

616 ; 

617 ; 

618 l * " 

619 t 

620 ; < RCK CHECK. > 
«i ; 

623 j 

624 ; : 

625 RCKt NOP i 

626 JTO SPCEI iRCK bit detect. 

627 t 
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FILE: AKliSHIGI HEULETT-PACKAROt 0048 A*s«»bler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0423 04 OF 


628 % 
629 


CALL 


TSET05 


;Hair D»t tiac counter 




c tart . 




630 ; 






;RCK flag; set. 






0427 FE 


631 


nov 


A,R6 






0428 4340 


632 


ORL 


A,t40H 


i< OK >.> 






042A AC 


633 


nov 


R6,A 








0428 8433 


634 


jnp 


RCKE 


; 






633 ; 






\ Error 1 ! ? 






042D 040F 


636 SPCEI; 


CALL 


TSET05 


•Half bit time counter sei 


• 
* 




637 s 






; rvis t i ay ifii < 






042F FE 


638 


nov 


A # R6 






0430 33BF 


639 


ANL 


A, iOBFH 


* 
# 






0432 AE 


64 0 


nov 


R6# A 










641 ] 






:Stop bit "1" *«t. 






0433 04 IB 


642 RCKE: 


CALL 


VLF01 








643 l 






;-***MEXT CSTOPO)*** 






0433 2306 


JAM 

644 




A 

M * WO 






0437 C4EF 


643 

646 } 

647 ; 

648 l 


jnp 


JHPR 


;RETR. 

- 






















630 ; 














631 i 




< ACK 


CHECK . > 








632 ; 


























634 ; 
633 ] 
636 ACK 1 : 






* 


* t 




0439 00 


NOP 




• 
* 




- - 


043A 2647 


637 


JNTO 


CHCHK4 


jACK bit detect. 


* . 




* 


638 ; 

639 ; 






;Half bit tine counter set 




r tart . 


043C D40F 


660 
661 l 


CALL 


TSET05 




043E FE 


662 


nov 


A,R6 


:RCK flag check * 






043F D26A 


663 
664 j 


«IB6 


RCKEND 


* 
r 






044 t B4FF 


663 ERRCKT: 


CALL 


BCNTBC 


;< PCK error * > 






0443 F28C 


666 


JB7 


OP 04 ST 








0443 C4AF 


667 


jhp 


DISENP 


i< EP> 








668 ; 




* 






start 


0447 D40F 


669 CNCHK4: 


CALL 


TSET05 


;M»lf bit ti»t counter set 




0449 FE 


670 


NOV 


*,R6« 


r 






044A 924E 


671 


JB4 


4BERS? 


* 






044C 8441 


672 


JHP 


ERRCKT 


• 








673 ; 




ROy tDEMAPrf 








044E 8867 


674 AblRSPt 


ROV 


ifltakc error »€?5*ge ' 04 ; . 






0430 F0 


673 


mo* 


A4-&R0 








0431 3307 


676 


.ANL' 


A,407fl 








0433 E7 


677 


£- 


A5 








0434 E7 


678 




tt 








0433 E7 


679 




A3 








0436 A9 


680 


nov 


Wt7# 








0437 8837 


681 




(K>V40RNAPrf' 








0439 F0 


682 


nov 










043A 3307 


683 


ANL 


S*,«07fl 








043C 49 


684 


ORL 


A,RI* 









FILE I AtClrSHlCI 
LOCATION OBJECT CODE LINE 
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04 3D 
04 SF 
0460 
0462 
0464 
0466 
0468 



B856 

AO 

B838 

8004 

8837 

BOOO 

8441 



046A 0422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0473 
0477 
0478 
047A 
04 7B 
047D 



B867 
FO 

5307 

E7 

E7 

E7 

A9 

B837 
FO 
5307 
49 

B86A 
AO 



04 7E B868 
0480 BOOO 
0482 B86B 
0484 BODO 

0406 0414 

0488 230B 

048A C4EF 

048C E459 



048E F8 



685 
636 
687 
688 
689 
690 
691 
692 
693 
694 

693 

696 

697 

698 

699 

700 

701 

702 

703 

704 

703 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
74 0 
741 



SOURCE LINE 

nbV 



nov 

HOV 

nov 
nov 



RCKENDr CALL 

riov 
nov 

AHL 

RL 

RL 

RL 

MOV 

nov 
nov 

AHL 
ORL 

nov 
nov 

* 

nov 
nov 
nov 
nov 

CALL 

nov 
jnp 

DP 04 37: JWP 



R0,tRE84tf> 

R0,«RE84? 

9R0,O04H 

R0,*RE841 

*R0,#0H 

ERRCKT 



PARCLL 

R0,#OEnAPH 

A,AR0 

A,t07H 

A 

A 

A 

R1,A 

RO,*DRttAPH 
A,8R0 
A,*07H 
A,R1 

R0,«POLING 
8R0,A 

R0,#LAVI 
9R0,«0H 
R0,«CNTBY 
9R0,t0H 

VLFOO 
A t #l f 

jnPR 

INT04S 



< ACK i P.CV Ok • > 
: Parity clear 

% VLF flags clear. 

tlak* Address bvt* of 34 command 



CtPOLIHG3 < a^OQ number C ODper 

5 bit » * device address < lo«*r 
3 bit ). 



;94 command flag yet 
:Byte counter clear. 



; Start bit "0* set. 

; < Advance 1 > 

»»*WEXT t ICE VD AY J 
:RETR. 

: Disposal of 04 conn and 



tes-t 



; **** 84con-84con-?4con-94ccr'-54con-34con-84con-$4con-34con 

:* 

DISPOSAL OF 34 COMhAMD » 



;* 



I 



84COH-84COn-84COn-84C0P-84C0H-84COn-84COn-$-4C0rt-34COn 



♦ 



< START BIT Tx < Rx ROUTINE. > 



«C1 I 



KEYDAY I nOV 



A, RO 



FILE i AKI:5HIGI 
LOCATION OBJECT CODE LIME 
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SOURCE LINE 



048? 3D 

0490 D4 0B 

0492 D41B 

0494 23 OD 
0496 C4EF 



049B F8 
0499 3D 



049ft D40F 

049C BA08 

04 9E 23 OE 
04A0 C4EF 



04A2 00 
04A3 26AB 



04A5 D4 08 

04A7 F43I 
04A9 84B1 

04 AB D40B 

04AD D429 
04AF F42B 

04B1 EAB7 



742 
743 l 
744 
745 
746 l 
747 
748 ; 
749 
750 
75t j 
752 
753 
754 
755 
756 
757 ; 
758 
759 
760 
761 RSTATi 
762 

763 ; 

764 ; 
765 
766 ; 
767 
768 t 
769 
770 
771 ; 
772 
773 
774 
775 
776 

777 ; 

778 i 

779 ; 

730 ; 

731 RBSET: 
732 

793 
794 
735 
736 
737 ; 

738 
789 

790 ; 

791 VDATI1 

792 ; 
793 
794 

795 j 

796 CHTDH: 

797 ; 

798 ; 



I10VD 



PS,* 



;St*rt bit trifij. 



CALL 

CAUL 

HOV 
JHP 



TSET1 
VLFO! 

A, #13 

JHPR 



;1 bit ti»e counter set i> start, 

; Start bit reset rtb *f *et . 

i***NEXT tRSTAT3*+* 
; RETR . 



(. START BIT ERASE . * - — Rv ROUTINE . 



«C13 



MOV 
WOVD 



A,R0 
P5, A 



:St*rt bit clear. 



CALL 

nov 

tlOV 
JHP 



TSET05 
R2,«03H 

A, #14 

JUPR 



;Helf bit txoe counter set t start 
;Bit counter set. 

; ***HEXT tRBSET]*** 

;RETP. 



< DATA Rx ' Rx ROUTINE. ) 



*C14 



NOP 
JNTO 



VDATI t * 



Received data is 
" 0 " or - I - 



CALL 

CALL 
JHP 

CALL 

CALL 
CALL 

DJHZ 



TSETI 

VLFIO 
CHTDM 

TSETt 

PALAW 
VLFII 

R2, SETRB 



;1 bit time counter set z s-art 
:*. Data "0". ^ 

« 
* 

< Data » "1 " . > 

rl bit time counter ret t s*art 

; Par itw flag set. 

* 

; Receive end or not » 

< Recei v* end * > 



FIUEt AKliSHICl 
LOCATION OBJECT CODE 

04B3 23 OC 
04B3 C4EF 



0 4B? 230E 
04B? C4EF 
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LINE 



SOURCE LIME 



04BB 00 
04BC 2603 



04BE 04 OF 

04CO B86? 
04CZ FO 
04C3 »2C7 
04C3 84CP 

04C7 D41B 



Q4C9 2311 
04CB C4EF 



04CD 0424 
04CF 0414 



0401 23 OF 
04D3 C4EF 

0405 040F 

0407 B86? 
0409 FO 
040A 12CD 
04OC 84C7 



7?9 PAL*S: 
800 

801 i 

802 ) 

303 SETPB: 
904 
809 ; 
806 ) 
07 J 



nov 
jriP 



MOV 
JMP 



A,tl2 

JMPR 



A,*14 

JMPR 



:***HEXT IPALK3*** 
;RETR. 

( R*c«i v « continue 1 
:*~MEXT CPBSETJ**r* 
i PETR . 



81 

808 J 

809 J 

810 ; 

811 J 
812 
813 ; 
914 ; 
315 PALK t 

816 

817 ; 

818 ; 
319 
820 ; 
321 
822 
323 
824 
829 » 

826 HCKMC: 

827 ; 

828 ; 
829 
830 

831 ; 

832 i 

333 ACKAC: 

334 

339 J 

836 ; 

337 

338 

339 ; 

340 PTYBI: 
841 ; 

842 
843 
944 

843 

846 S 

847 J 

848 ; 

849 J• , " ,, " , 

830 ; 

831 : 

852 I 

833 J""*"" 

834 ; 

853 ; 



< PARITY BIT ««.'.— «* ROUTINE. » 



•CI 2 



»«•»•••••' 

MOP 

JMTO PTYBI 



Paritv bit R* 



(••••• 

CALL 

MOV 

nov 

JBO 
JMP 

Call 



MOV 
JMP 



CALL 
CALL 



MOV 
JMP 

CALL 

MOV 
MOV 
JBO 
JMP 



,»•**»* 



* » * » 



TSET05 

RO,*ANSPAR 
A,8R0 
NCKAC 
HCKAC 

VLF01 



A, #17 
JrtPR 



;Half bit time counter s*t ** start 
;..Parity bit - "0* > 



PARCLR 
VLFOO 



A,*t3 
JMPR 

TSET03 

RO,#AHSP«R 
A.9R0 
ftCKAC 
NCKAC 



C Parity trror ! ? 
NACK -1* I«t. 

; ***HEXT tMCKOT}*** 
:RETP. 

K Parity ok ? > 
:Pantv flag clear. 

ACK "0* S«t. 

• wMEST £*CKOT3*t* 
tRETR- 

:Half bit tl»« counter **t 



Fantv bit * 



•■Parity QM ! > 
CParitw error • > 



< ACK Tr;<— *x ROUTINE » * 



iClS 



FILE: AKI:$HIGI 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



04DE 


F8 


936 


ACKQT : 


MOV 


A, RO 


:ACK trtns. 




04DF 


3D 


857 




MOVD 


P3,A 










838 


t 














839 


» 
i 










04E0 


D40F 


860 




CALL 


TSET05 


.'Hair bit tine counter 


set ( start. 






861 


i 










04E2 


FF 


862 




MOV 


A . R7 


• 




04E3 


4380 


863 




ORL 


A, #80H 


; Response fl*<j set. 




04E3 


AF 


864 




MOV 


R7,A 


* 

9 








863 


* 
* 










04E6 


041 B 


966 




CALL 


VLF01 


;Stop bit "t- set. 








867 


t 










04E8 


231 A 


868 




MOV 


A , t26 


: ***HEXT CLCIN3*** 




D4EA 


C4EF 


869 




JMP 


JMPR 


: RETF . 








87 0 


♦ 
s 














871 


* 














872 


9 














873 


; 












* 


874 


» 
* 


< 


STOP BIT Tk 1 . 


CHHLLEHGE Rx ONCE MORE. 








875 


i 














876 


9 














377 


m 














878 


■ 

* 










04EC 


F8 


879 


REPRX: 


MOV 


A,R0 


; $top bit T>. 




04ED 


3D 


960 




MOVD 


PS A 


* 
* 








881 


; 














882 


* 

9 










04EE 


04 OB 


883 




CALL 


TSET1 


M bit time counter set 


start. 






884 


,t 










04F0 


D424 


885 




CALL 


PARCLR 


: Parity fl*g clear. 








896 


■ 

* 








04F2 


D414 


887 




CALL 


VLFOO 


;St»rt bit "0* set. 








888 


J 










04F4 


2308 


889 




MOV 


A, §11 


s *»*NEXT CKEYDAYl*** 




04F6 


C4EF 


890 




JMP 


JMPR 


;RETR. 








891 


* 












892 


* 














993 


* 
r 














894 
995 


X 














996 


I 




STOP BIT T- 2. 


pnp 94 COMMftND . 








997 
899 


* 
> 








»D22 






899 
















900 


* 

9 










04F8 


F8 


901 


STEP 04 : 


MOV 


A,R0 


:Stop bit trans . 




04F9 


3D. 


902 




MOVD 


PS. A 


* 
* 


• 






903 


J 














904 


J 










04FA 


D40B 


905 




CALL 


TSET1 


s ' bit time counter set 


«- start. 






906 


i 








04FC 


B827 


907 




MOV 


R0,«SDM?GC 






04FE 


B002 


908 




MOV 


<?R0,#02H 


:Err$r indicator set. 




0300 


B826 


.909 




MOV 


RO.tSDMSGI 






0302 


8000 


910 




MOV 


9R0, tOH 


• 








91 1 


• 










0304 


E48A 


912 




JMP 


R04ERS 


* 
* 





220 



0167237 



PILE. AKltSHICI HEWLETT-PACKARD I 8048 A»s««bltr 

LOCATION OBJECT CODE LINE SOURCE LIME 



05 06 
0307 



F8 
3D 



0308 04 OB 

030A B86A 

030C FO 
05 OD B836 
03 OF AO 



03 tO 
0512 
0314 
0516 
0518 



B858 
B002 
8857 
BOOO 
C4AF 



051A 
031C 
0S1E 
031 F 
0320 

0521 
0523 



D403 

0328 

A8 

FB 

AO 

04 07 
83 



0324 F8 

0325 3D 



J 

t ' 

i 

; 
; 
t 



t 



913 
914 
915 
916 
917 
918 
919 
920 
921 

922 ; 

923 STEP84: 
924 

925 f 

926 J 
927 
928 I 
929 
930 
93! 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
932 
953 
954 
933 
936 

937 ; 

938 ; 

959 .-»«--« 

960 ; 

961 : 

962 ; 

963 ; ' 

964 ; 

965 ; 

966 STGR04 
967 

968 : 

969 ( 



< STOP BIT T* 3. FOR 84 COMMAND. 



«D21 



HOV 
HOVD 



A,RO 
P3,A 



;StOp bit tr*n*. 



CALL 


TSET1 


MOV 


R0,iP0LlNC 


HOV 


A,8RO 


MOV 


RO, #RE84H 


MOV 


9R0,A 


MOV 


R0,«RE84C 


MOV 


AR0,#02H 


MOV 


R0,«RE841 


MOV 


9R0,*QH 


JHf> 


DISEND 



;1 bit tl*« count*r set t start 

:Drop d*vic« address set 
to r*jpon*4 buffer. 



\<. DEVICE to ECU lin* «rror • > 
: Error indicator set. 



-SUB ROUTINE 



INPUT DATA SET TO 04 BUF . % BYTE COUNTER INC. ROUTINE. 3 



INDkBY 



CALL 


CNT8Clf 




ADD 


A,»SDM$GC+1 


t 


MOV 


R0>A 


m 
* 


MOV 


A,R3 


* 


MOV 


8R0,A ' 


; Input data ff*t to 


CALL 


BCNINC 


;Bvt* counter Inc. 


RET 







< STOP BIT Tx 4. 04 COMMAND ALL OK ! END • > 



«D24 



MOV 
MOVD 



A,R0 
P5,A 



:Stop bit trans* 
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FILE t AKItSHIGl HEWLETT-PftCKARC' : 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



* 



0326 


D40B 


97 0 
971 






CALL 


TSET1 


rl bit tiae counter set & xtart. 


0328 


8827 


972 






MOV 


P0,«SOHSCC 


!&«wic* address cl*»r. 


032A 


F0 


973 






MOV 


A,0RO 


t 


0328 


53F8 


974 






ANL 


A, t0F8H 


# 




77 


973 






PR 


A 


1 
9 


032E 


77 


976 






RR 


A 


* 


032F 


77 


977 






RR 


A 




0330 


AO 


978 






MOV 


0RO, A 


* 
* 






979 


* 








0331 


841 A 


98 0 
981 
982 


i 
■ 




CALL 


iNOflBV 


: Input data set to 04 buf, 

oytc counter incroutm* . 


0333 


10 


983 






INC 


0RO 


* 








> 








0334 


F0 


983 






MOV 


A, 8R0 




V v w W 


8826 


°86 






MOV 


R0.iSDM3Gl 




U J J V 




QO? 






MOV 


917 n A 
















- 


033fl 




go a 
991 






JMP 


r\ V " W 1* O 








°92 
993 






























994 






- 




















f\ n ruu ■ A rib • ♦ 






- ~o 
997 










W^> 1 • 




















*98 
















999 














Fa 


f V V V 


» 


*CK0T : 








053B 


30 


1 001 
1 002 

■ V V4W 




i 


MOVO 


PS A 


ft 








* 








QS3C 


1/1 vp 


1 0 04 






TAI 1 


t^ft i 

1 3C 1 1 


. i Die cme Cj'Jn^er »el & aiart. 








m 










FF 


1 »1A£. 

• V MO 






ny t 


H » HO 




053F 


3248 


1 007 






JB2 


REFER 


: Error * 5 tint; T" 


0341 


IE 


1 008 






INC 


R6 


« crrui uui t T , v.j 2 nt. * 


0342 


D41B 


1 009 
1 01 0 


i 




CALL 


VLF01 


Stop bit -1- set. 






1 011 


* 








0344 


2319 


1 012 






MOV 


A.t25 


: ***NEXT tPEPR^]*** 


0546 


C4EF 


1013 






JMP 


JHPR 


:PETR. 






1 014 


• 








0348 


8868 


1 013 


REFER : 


MOV 


R0,*LAV1 


r* 5 tines error * > 


054A 


FU 


1016 






MOV 


A,8R0 


: disposal of 04 comm snd or 






1017 


* 






$4 command ' 


034 B 


C653 


1 018 






JZ 


JER84 


* 


054D 


D41B 


1 019 






CALL 


VLF01 


: 04 ^omaand error response. 






1020 








stop bit * 1 ** set. 






1 021 


w 








054F 


2316 


1 022 






MOV 


A>«22 


;***NEXT CSTER043*** 


0351 


C4EF 


1 023 






JMP 


JMPR 


: RETR . 






1 024 










0333 


t>41 B 


1 023 
1 026 


JEP94 : 


CALL 


VLF01 


:84 <. dr polling ^ error r*spon*4. 
stop bit -1* set. 
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FILE. AKIlSHIGl HEWLETT-PACKARD i 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 





1 037 


• 






0393 2315 






HOV 


A. 121 




1 029 




JI1P 


JMPP 




1 03 D 


i 
t 








1 031 


* 








1 032 

■ we*> 










1 033 


* 








1 034 


* 


c 


CAST CHAR ACT EP 




1 035 


* 








1 036 

1 V W V 










t 037 


i 








f OTA 








nMQ All 


t 039 


LCIH: 


NOP 


LCIEN 




1 040 




JNTO 






• 








1 042 










t 043 








a a aft* ^ IV^ AC 

053C 04 OF 


t AAA 




CALL 


TSET03 




1 V"3 


* 






055E BB68 


1 IMA 




MOV 


R0# *LAVt 


0360 rO 


1 047 




MOV 


A,9R0 


0361 C66F 






J2 


BAI84 

■» ^* * NaT » 




i 049 








0363 D403 


1 UJ u 




CALL 


CNTBCK 


0563 D304 


1 Oal 


• 




A . *4H 


036? C68E 


1 052 




vat 


i riFR 




1 034 


# 






0369 D41B 






CALL 


VLF01 




ft AM 

t 035 


t 








I 03b 


i 






036B 2312 


* Alt •*> 

t 057 




nuv 


H , P I 0 


036D C4EF 


1 058 




IMD 


fMPB 




1 059 


; 






036F D403 


I 060 


Bh I S** i 






057* D304 


t ft At 




XRL 


A,#4K 


0373 C694 


• A at 9 

1 OoZ 






DY94 




• A£ 

1 063 










1 0©** 


j 






0373 D4 1 B 


1 DAS 




CALL 


VLF01 




■ vob 










1 vbf 


i 






0577 27 ■ v 


t OAS 




MOV 


A, »16 


057? C4EF 


1 069 




J«P 


JNPP 




1070 








057B D4 0F 


1 071 


LCIEH: 


CALL 


T SET 05 




1072 


* 
* 






057D 6868 


1073 




MOV 


R0.#LAVt 


057F F0 


1074 




NOV 


A.9R0 


0380 C688 


1073 




JZ 


ENST84 


0382 D41B 


1076 




CALL 


VLF01 




1077 










1078 


* 






0384 2318 


1 079 




NOV 


A # «24 


0386 C4EF 


1 030 






JNPR 




1081 


* 
* 








1082 








0388 D41B 


1083 


ENST34 : 


CALL 


VLF01 



t»»«NE^T CSTEP84 3' 
; PETP . 



#026 



:L»st character indicator 
detect . 



;Half bit t»*« counter »«t i *tart 



;t'ispo5«l of 84 connand or 

;8v»te counter check. 
;Dat« <• 5 l>*/te ? 
j< 04 >error* 
good ! 

;< Disposal of 04 command 
Stop bit »V »et. 

:»**NEXT ESTCN043*** 
; RETR . 



:Dat* <- 5 l>vte ^ 
: i 34 >error . 

good 1 

Disposal of 84 c?*»and > > 
Stop bit *i" *et. 

r *^*HE:a t ST0NP4 3 *** 
: PETR . 

:Half bit ti»e counter ?et ™ ftart 



Disposal of 04 co»*and 1 > 
Stop bit " 1 " set. 

:**:»NEXT ESTCR043+** 
iPETR. 

' Disposal of 34 command 1 v 
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FILE i AKIiSHIGI HEULETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LIME SOUPCE LIME 





1 084 


a 

9 








Stop Die i fei. 




1 085 


» 
# 








;***NEXT CSTCR84 3*** 


038A 2317 


1 086 




MOV 


A, 023 




038C C4EF 


) 037 




jnp 


JMPR 




; RETR . 




1088 


9 








< prater than 3 byte! > 




1 039 


; 








038E 0418 


1 090 


LClERt 


CALL 


VLFOI 




:< Disposal of 04 command ? 1 


i noi 


i 








Stop bit -1" set. 




I 092 


I 








t***NEXT CSTER041*** 


D990 2316 


1093 




MOV 


A, 122 




0392 C4EF 


f 094 
1 093 


• 

9 


JMP 


JMPR 




j RETR. 


0394 D41B 


1 096 


DV34 i 


CALL 








1 09? 
1 098 


t 

* 








Stop bit "1 - set. 


0396 2313 


1 099 




MOV 


A it t 4 

A, 121 






VJ70 Vttr 


1100 
1 101 
1 1 02 
1 103 


■ 

9 

■ 

* 

I 


JMP 


JMPR 




; PETR . 




1 1 04 














1 1 03 














1 1 06 


* 


< STOP 


BIT Tx 3. 


34 


C0MMANMD ALL OK • END » » 




1 1 07 


• 








»D2~ 


• 


1 t 08 


* 












t 1 09 














1110 
1111 














STCR34 : 


MOV 


A,RQ 




;Stop bit trans. 


U370 <9V 


I 1 T & 




novo 


P5. A 




* 
* 




1 1 13 
1 114 


* 












* 
* 










099C 04 OB 


f 113 
1116 


* 
9 


CALL 


TSET1 




; 1 bit time counter sat & start. 


ft«ar aarr 
Vg7t D*ttw 


1117 

MM 
1 t ID 

i no 


* 
9 


CALL 


RED STB 




;P*5Donse data set to 34 buff er . 


03 AO Booh 


1117 




nov 


RO>#POLINC 




'bimACAl address huf f #r jAt * 


03A2 FO 


1 120 




MOV 


A.9R0 








1121 




MOV 


R0.ORE34H 






OS A3 A 0 


1 122 




MOV 


0R0.A 






03 A6 0*07 


11 23 




CALL 


BCHIMC 




:8'*te counter b»jff*r ret. 




t f OA 




NOV 


A„»R0 ' 






05A9 8837 


1 123 




MOV 


R0,#RE841 






03 Ac? AO 






MOV 


8R0.A 






05AC C4AF 


1 127 
1128 
1 129 
1 130 


t 

ft 

9 

I 


JMP 


DISEND 








1131 














1132 


* 












1 133 


• 


< STOP BIT Tx 6. 


84 


COMMAND Rx DATA CONTINUE. > 




1134 


; 








• C16 




1135 


)"""""" 












1 136 


i 












1 137 
1 138 












03AE F8 


j 

STCM84 : 


.***>••* 
MOV 


A,R0 




;Stop bit trans. 


05AF 3D 


1 139 
1 140 


I 


M0VD 

******** 


P3,A 




* 
* 



224 



0167237 



FILE l AKliSHICl 



HEWLETT-PACKARD: 8048 Assembler 



LOCATION 


OBJECT 


COOE LINE 




SOURCE LINE 








1141 


1 






0980 


04 OB 


1142 




CALL 


TSET1 




1143 


1 






03B2 


84CC 


1 144 




CALL 


REDSTB 






1 143 


t 






03B4 


0407 


1 146 




CALL 


BCNINC 






1147 


i 






03B6 


0422 


1 148 




CALL 


PftRCLL 






1149 


s 










1130 


* 

* 






0388 


04)4 


1131 




CALL 


VLFOO 






1132 


• 










1133 


J 






03BA 


23 OB 


1134 




nov 


A,t1 1 


03BC 


C4EF 


1133 




j«p 


jriPR 




1136 


* 

r 







03BE re 

05BF 3D 



05C0 04 08 
05C2 B41A 

03C4 0422 
05C6 0414 



05C8 2308 
03CA C4EF 



03CC 04 03 
03CE 0338 
0300 A8 
0501 F8 
0302 AO 



:1 bit ti»« counter set & start 

; Input data set to 84 co»»*nd 

buffer . 

;Bute counter Inc. 

iPartty flag clear 

Si VLF flags clear. 



Start bit "0- set. 

;***NEXT IKE70AY3*** 
ifiETR. 



I 

: 

} 1 

2 
1 
J 
1 
J 

; 



1137 
1138 
1 139 
1160 
1161 
1 162 
1163 
1 164 
1163 
1166 STGH04: 
1 167 

1168 ; 

1169 ; 
1 170 
1171 ; 
1 172 

1173 i 

1 174 ; 
1 173 
1176 ; 
1 177 ; 
1178 

1179 ; 

1180 ; 
1181 
1182 
1133 ; 
1184 ; 

1183 ; 
1186 

1187 ; 

1188 ; 

1189 ; 

1 190 } 

1191 ; 

1192 i 

1 193 REDSTB: 
1 194 

1193 
1196 
1 197 



< STOP BIT Tx 7. 04 COW AND DATA Rx CONTINUE- 



•CI 8 



MOV 

novo 



CALL 



CALL 



CALL 



CALL 



nov 

JMP 



A,RO 
P3,A 



TSET1 



INOABY 



PARCLL 



VLFOO 



A,«! 1 
JrtPR 



;Stop bit trans 



:1 bit tie>e counter set %> start 

; Input data set to 04 bur. 
byte counter inc. routine. 

:Parity flag clear 

& VLF flag* clear. 



Start bit "0- set. 

:***MEXT tKEVDAY J*** 
: RETP . 



SUB ROUTINE 



C RESPONSE DATA SET TO 84 BUFFER » 3 



CALL 

ADO 

NOV 

nov 
nov 



CNTBCK 

A,tRE84C 

R0,A 

A,R3 

9R0.A 



; Input data set to 84 buf . 
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T ILEl AKItSHIGl HEWLETT-PACKARD; 8046 Assembler 

LOCATION OBJECT CODE LIME SOURCE LINE 



0SD3 

V V lr W 


83 


1 198 
1199 
1200 


J 
j 


RET 




• 








1201 
















% 














1202 


I 














1203 


% *-*»* 


04COM- 


04COM-04CQM-04COM- 


04COM- 04COM-04COM- 04COM- 04COM 








1204 










* 






1203 


;* 




DISPOSAL Or 


U4 vunriHNi 1 . 








1206 


1 * 








* 






1207 




04COM- 


04COM-04C0M-04COM- 


04COM-04C0M-94COM~04C0ff-04COn 








1208 
1 209 


t 
t 














t 














121 0 


I 














1211 


■ 




< -START BIT Tx. 


^ 04 COMMAND. > 








1212 
1213 


I 








KD20 




















1214 


t 














1215 
1216 


J 










03D4 


F8 


C0M04 : 


MOV 


A,R0 


i Start bit trans . 




05D9 


3D 


1217 




novo 


P3, A 


t 








1218 
1219 


; 














* 
* 










Q3D& 


D40B 


1220 
1221 


s 


CALL 


TSET1 


« 1 bit tine countsr 5<*t & st^ft 




05D8 


8827 


1222 




MOV 


RQ> tSDMSCC 


* 




05DA 


FO 


1223 




MOV 


A.9R0 


* 




03D8 


B85D 


1224 




MOV 


R0. tTXBUF 


r Tv buffer* < — conadnd ^ 04) 




09DD 


AO 


1223 




MOV 


AR0,A 


* 




03DE 


B866 

WW 


1 226 

■ ^4V W 




MOV 


R0 . tLAVI 


* 






B ftl 3 


1 227 




MOV 




^ L LH T 1 J M l^fvO • 




0SE2 


D414 


1 228 




CALL 


* ft* 4* A 

VLF00 


:MI bit "0* set. 








1 447 


* 










03H4 


2302 


1230 




MOV 


0,02 


:***NEXT <MIO0>*»* 




03E6 


C4EF 


1231 
1233 




JMP 


jmpr 

* 


: PETR . 








■ 

1 53«* 


> 






























* 
* 














1 237 


* 














1 ?7fl 

1 4«d 


# 








lb 1 U 






* 














• 4 ^ V 


* 

f 
















* 

con 040 










03E8 


F8 


1242 


: MOV 


A,R0 


.: Start bit T;i. 




03E? 


3D 


1243 
1244 
1245 


• 
* 


MOVD 


P5,A 


• 




03EA 


D40B 


124$ 
1247 


; 


CALL 


TSET1 


i\ bit tin* counter set art 




05EC 


D4Q3 


1248 




CALL 


CNTBCK 


w 




03EE 


0327 


1249 




ADD 


A,0SDMSGC 






05F0 


A8 


1250 




MOV 


R0,A 


* 
* 




03F1 


F0 


1231 




MOV 


A,»R0 


* 




03F2 


B83D 


1232 




MOV 


RQ, fTXBUF 


; Tx buffer — D*t» *et . 




03K4 


AO 


1233 




MOV 


8R0,A 






05F3 


B868 


1254 




MOV 


R0,«LAV1 







0167237 



FILE: AKItSHICX 
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HEWLETT-PACKARD : 904B A*»«l»bl*r 



0167237 



LOCATION OBJECT CODE LINE SOURCE LIME 



03F7 BOO? 
03F9 D41B 

03FB 2302 
05FD C4EF 



03FF B826 

0601 FO 

0602 83 



0603 B86B 
0603 FO 
0606 83 



0607 B86B 
0609 10 
06 OA 83 



06 OB 
06 OD 



23EF 
C411 



t 

; 

i ' 
i ' 

; 
i 
i 
i 



; 

f 

t 

; 
; 



CNTBCK: 



1233 
1236 
1237 
1238 
1239 
1260 
1261 
1262 
1263 
1264 
1263 
1266 
1267 
1268 
1269 
1270 BCMTBCt 
1271 
1272 

1273 ; 
1274 
1275 
1276 
1277 
127B 
1279 
1280 
12B1 
1282 
1283 
1284 
1283 
1286 
1297 
1288 
1289 
1290 
1291 

1292 BCMIHC: 
1293 

1294 

1293 ; 
1296 ; 
1297 
1298 
1299 
1300 
1301 
1302 
1303 TSET1 t 
1304 

1303 

1306 

1307 

1308 

1309 

1310 
mi 



hov 

CALL 

HOV 
JHP 



OR0,#? 
VUF01 

A/ 02 

JWPR 



;tLAV1) « ACK4. 

tHl bit p 1* S%t. 

;***HEXT i«IOO>*** 
; RETR . 



•SUB ROUTINE* 



[ BYTE COUNT BYTE CHECK . 1 



HOV 
MOV 
RET 



RO.OS0MSG1 

A* 8R0 ; 



SUB ROUTINE 



C BYTE COUNTER CHECK 



MOV 
HOV 
RET 



RO,#CNTBY 
A,9R0 



■SUB ROUTINE 



C BYTE COUNTER INC 



J 



HOV 
INC 
RET 



RO,«CMTBY 
<*R0 



f 

; 
; 
* 
i 



•SUB ROUTINE 



C 1 BIT TIHE COUNTER SET 



HOV 
JHP 



A,»239 
TIST 



; 
; 

t 
j 
\ 



SUB ROUTINE — 



C HALF BIT TIHE COUNTER SET . 1 



0167237 



FILE: AKIiSHIGI HEWLETT-PACKARD: 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 







1312 


t 








06 or 


23F8 


f 31 3 
1314 


TSETOSt 

\ 


MOV 


A, #248 




061 1 


62 


1313 


TIST : 


nov 


T . A i 




0612 


43 


1316 




STRT 


CNT 




0613 


&m mw 

83 


1317 
1318 


J 


RET 










1319 
1 320 








ROUTINE 
















1321 


■ 












1322 


; 




C VLF OUTPUT DATA *0* SET. ) 








1323 














1324 
1323 














; 








06 1 4 


6837 


1326 


VLFO0 i 


MOV 


R0,tDRriAPH 




0616 


F 0 


* ^ ^ ^ 

1327 




MOV 


A,8R0 ; 




0617 


3307 


1328 




ALIA 

ANL 


A,»07H : 




0619 


C420 


1329 
1330 


r 
* 


JMP 


VLFOST ; 








1331 
1 332 


J 






ROUTINE 
















1333 














1334 


I 




t VLF OUTPUT DATA " 1 " SET. 3 








1333 


J 












1336 
1337 






















06TB 


B837 


1338 


VLF01 : 


MOV 


R0,#DRMAPH 




061D 


F0 


1339 




MOV 


A,8R0 ; 




061E 


4308 


1340 




ORL 


A.*08H ; 




0620 


A8 


1341 


VLFOST i 


MOV 


R0,A ; 




0621 


83 


1342 




RET 










1343 
1344 


• 
* 












1 343 








ROUTINE 
















1346 


> 












1347 






t PAPITY FLAG CLEAR. 3 








1346 


* 












1349 
1330 






















0622 


8E00 


1331 


PARCEL : 


MOV 


R6,i0 t VLF fifths ele*r*. 








1332 


* 






0624 


B869 


1353 


PARC-P : 


MOV 


R0, iANSPAR : Par itv fl*g cl«ar. 




0626 


8000 


1334 




MOV 


9RO,«0H : 




0628 


83 


1335 
1356 




RET 










1357 
1338 








ROUTINE 
















1359 














1360 






C PAR I TV CHECK . 3 








1361 


* 












1362 
1363 


* 




















0629 


B869 


1364 


PALANt 


MOV 


R0,#ANSFAP : 




062B 


10 


1363 




INC 


9R0 ; 




062C 


83 


1366 
1367 
1368 


9 
# 

* 


RET 
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FILE I MCliSHlGI HEWLETT -PACKARD i 8048 Arseabler 

LOCATION OBJECT CODE LIKE SOURCE LINE 







1369 


































1370 


















1371 


t 


c 


Error response 


set to 04 buffer. 3 










1372 


i 
















1373 


r 
















1374 


J 












0620 


8827 


1375 


ERRSES t 


nov 


R0,«SDMSGC 


iError indicate . 






062F 


FE 


1376 




MOV 


A,R6 


■ 
r 






0630 


D236 


1377 




JB6 


ERRSEA 


i 




■? 


0632 


B003 


1378 




MOV 


9R0, #03H 


;C abnormal %rror> \ > 






0634 


C438 


1379 




JMP 


ERRSEE 


• 

r 










1380 


i 






;< normal trror t > 






0636 


8001 


1381 


ERRSEA t 


nov 


8R0,i01H 




a 


0638 


8826 


1382 


ERRSEE ! 


MOV 


ROttfSDMSGI 








063ft 


B000 


1383 




MOV 


eR3,*0H 


• 






063C 


E48A 


1384 




JMP 


R04ERS 


i 










1385 


; 
















1386 


• 
* 
















1387 


» 
















1388 








* 










1389 


* 




C ACK CHECK 3 


< 04 COMMAND. > 










1390 


i 






#029 










1391 


















1392 


■ 

9 
















1393 


m 












063E 


00 


1394 


ACK3t 


NOP 




ft 






063F 


2648 


1395 




JNTO 


ACKER 


;ACK bit Rx. 










1396 


i 
















1397 


w 






;H«If bit time counter set L start. 






0641 


04 OF 


1398 




CALL 


TSET05 










1399 


% 












06^3 FE 


1400 




MOV 


«,R6 


;RCK -> 






0644 


0254 


1401 




JB6 


ACKSSC 


■ 






0646 


C44A 


1402 




JMP 


ACKER2 


• 
> 










1403 


I 






RCK error . 






0648 


04 OF 


1404 


ACKER: 


CALL 


TSET05 


.:H*lf bit time counter set ft. start. 










1405 


; 












064ft 


FE 


1406 


ACKER2; 


MOV 


A,R6 


9 
f 






0648 


5270 


1407 




JB2 


ACENO 


;5 tines error ? 






06 40 


IE 


1408 




INC 


R6 


* 

> 






064E 


0414 


1409 




CALL 


VLFOO * 


; Re-cha 11 enge . 










1410 








Start bit "0* *et. 










141 1 


# 

9 












0650 


2314 


1412 




MOV 


A. 020 


r***NEXT <COM04>*** 






0652 


C4EF 


1413 




JMP 


JMPR 


;RETR. 










1414 


9 

9 












0654 


8824 


1415 


ACKSSC: 


MOV 


RO,«SDMSCK 


:C command onlV* > 






06S6 


FO 


1416 




MOV 


A,8R0 


« 






0637 


325F 


1417 




JB1 


RUMOD 


* 






0659 


8826 


1418 




MOV 


R0,»SDMSC1 


■ 

ft 






06 58 


8040 


1419 




MOV 


8R0,001 0000008; 






0650 


E48A 


1420 




JMP 


R04ERS 


t 










1421 


; 








* 




065F 


1260 


1422 


RUMOD t 


JBO 


RDMOD 


; Command ♦ RD or UR ? 






0661 


B86B 


1423 




MOV 


RO, tCNTBY 


* 


i 




0663 


B001 


1424 




MOV 


9R0,»1H 


% 


i 
1 




0665 


0422 


1425 




CALL 


PARCLL 


; Parity flag clear 


» 

1 





■ 

I 



i 



i 



229 0 1 6 7 2 3 7 
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LOCATION OBJECT CODE LINE SOURCE LINE 



0667 


0414 


1426 


t 






* V LF flags clear. 




1427 
1428 
1429 


t 

0 

\ 


CALL 


VLFOO 


■ 

C f «m f m ft— _ _ A. 




0669 


23 OA 


1430 


I 

> 










1431 




MOV 


A, t1 0 


:***NEXT <COn04D>*** 




D66B 

W ^7 v 


C4EF 


■ toe 




IMP 


JIlrK 


; RETR . 








1433 


t 








066D 


D422 


1434 


RDMODt 


CALL 


PARCLL 


; Parity flag cl«»r 




066F 


8868 


1435 


$ 






4 VLF fl»gs clear. 

0 

m 




1436 




rtov 


R0,«LAV1 




0671 


B001 


1437 




MOV 




* 




0673 








Mnu 
nuv 


Ru, •CMTBY 


• \ 




0673 


B000 


1 439 




MOV 




* 




0677 


D4T4 


1440 
1441 


i 


CALL 


VLFO0 


:Start bit "0" set. 








i 


i 






t coftMnd + response 1 > 




i 4^3 




a^4%4 a 

MOV 


A, 4 1 1 


; «w*HEXT CKEYDOV 3*»* 




0676 


C4EF 


t 444 
1445 


i 

m 






; PETR. 




067D 


C42D 


I "•HO 

1448 
i isn 


HLCliU * 

* 

; 
\ 


1MB 


ERRSES 


• 








1 ~ ^ V 
1 4<tt 


i 














1432 


* 
* 




C ACK CHECK 


4. < 04 COMMAND . > 








1434 


i 






•B9 






1435 


i 
















s 










067F 


00 


1457 




MftP 




• 




0660 


2&B9 


1 4^0 




JHTO 


jl ^ n u 

AEKCK 


JACK bit check. 








1439 


• 












1460 












0682 


D40F 


1 46 1 
1462 


* 


roi i 


I St 1 03 


;Half bit tit»< counter «t %. 


start. 




r c 


1 4o3 




MOV 


A,R6 


:»;»CK * > 




0635 


D293 


1 464 




IDC 


ROKCK 




0687 


C48B 


1 *»03 

I »9» 


* 


Jnr 


AERCK2 






0&A9 

VOW y 


54 OF 


1 4fe7 


* 






< HCK. ! > 




l *oo 
1 469 


AERCK ; 


CALL 


TSET05 


:Malf bit time counter set & 


Stir* . 


068B 


FE 


1470 


AERCK2 : 


MOV 


A,R6 


; 3 times error *** 




068C 


52A7 


1471 




JB2 


AEHCK 


* 




069E 


IE 


1472 




XNC 


R6 


: Ei^ror counter Inc . 




068F 


0424 


1473 
1474 




* CALL 


PARCLR 


Chal lenge once more - 
; Parity flag cl«jr, 

• 
■ 




0691 


C4A1 


1475 
1476 




JMP 


A04CON 




0693 


B4FF 


147? 


A0KCK t 


CALL 


BCHTBC 


:< ACK & PCK ok r > 

• 




0695 


3307 


1478 




ANL 


A, t07H 




069? 


A9 


1479 




MOV 


R1*A 


■ 




0698 


C9 


1480 




DEC 


R1 


• 

# 




0699 


D403 


1481 




CALL 


CNTBCK 


I 

i 
• 




0698 


09 


1482 




XRL 


A,R1 
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FILE: AKlrSHIGI 

LOCATION OBJECT CODE 

063C C6A9 
069E <0 
069F D424 



06A1 

06 A3 23 OA 
06A3 C4EF 

06A7 C42D 



0609 8826 
06flB B04 0 
06 at) E48A 



HEWLETT-PACKARD: 3048 A*»«mM*r 



06AF D422 

06B1 B837 
0663 FO 
0684 F2BA 
0686 2318 
06B8 C4EF 

068A FF 
0688 F2CA 



06BO B867 
06BF FO 
06C0 F2C3 
06C2 ID 
06C3 6477 



06C3 FF 
06C6 D2E8 
06C8 C4F2 



06CA 537F 
06CC AF 

06CD 92E4 



LIME SOURCE LIME 

t483 jz EMD04W ;Tv op*r*t*on «nd or not *> 

US call p^clr !p~uv fi^ d.^. 

1486 * , Th op *r»tJ©n continue 

1487 } for 04 co» » > 

\tH P04COM. COLL VLFOO »8t^t l»it "0- *«t 

IS? * nov *,t.o '-"^xt <co«04D>«* 

1492 JHP J«PR ;RETE. 

AEHCK • JHP ERRSES < «« CO...nd r«».n„ ,rr.r. 

1494 HfcHu*. *r> r Error indic»tor ««t. 

1493 i 

1496 I 4 Ty op . r *tion end for 04 co* * % 

14«8 END 04 U i nOV R0,iSDMSG1 t 

14 ; 9 MOV 9RO,»01000000B; 

,-jOO J"P R04ERS 

1301 j 

1302 ; 

1303 ; m ^ - 

1504 ; _ , SUB ROUT I HE 

1303 ; 

{{j^ \ t JKP TO HEAD ROUTINE. 3 

1308 I 

1309 i 

\VA DISEHP: CALL PARCLL .P-**y ^Ml^cl..,- . 

1 312 * 

1513 ' MOV R0,*RE841 

1314 MOV A,*R0 

1513 JB7 JPIDL 

1316 "O v A, #27 

1317 JHP JnPR 

Isll JPIDLt HOV A,R7 ,P*spon,« fl» 9 ' c»«* ■ 

1520 JB7 PCHKS : 

; < no rtipcnst 1 > 

!s23 COHTDE: MOV RO, •DEHAPH :Dev»c« end ~ 

1324 MOV A,9R0 J 

1323 JB7 * tEND 

1326 INC R3 . 

jmP DMSRE ;D«vic* wntmui. 

1328 ; 

1330 ALEHD: HOV A,R» 

1331 JB6 PRDR2 « 

1332 JHP NTDRP 1 

1533 % 1 k 

1334 , < r«spon« I > 

1333 PCHKS t AHL A,#7FH 8 

J^ 36 M0V R7,A ^Response fl«9 cl**r. 

1337 $ 

,338 JB4 PRDEV r 
1339 ; 



FILE t AK Is SHI CI 
LOCATION OBJECT CODE LI HE 
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0167237 



SOURCE LINE 



06CF B867 
06D1 FO 
06D2 F2DF 
06D4 FF 
0605 B2D9 

Geo? C4BD 

06D9 FF 
06DA 434 0 
06DC AF 
06DD C4BD 

06DF FF 
06E0 B2EB 
06E2 C4BD 

06E4 B2E8 

06E6 C4F2 

06E8 53BF 
06EA AF 

06EB BD5E 
06ED C4FC 



06EF C3 
06F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 
06F5 A6 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E409 



PRDR2 : 



PRDRP 



1540 
1341 
1542 
1343 
1344 
1343 
1346 
154? ; 

1348 PRLSFSt 

1349 

1330 

1351 

1352 ; 

1333 GUESEt 

1334 

1335 

1336 ; 

1337 PKDEV: 

1338 ; 
1339 
1360 ; 
1361 
1562 
1363 
1364 

1365 
1566 
1367 

1368 
1369 
1370 
1571 
1572 

1573 ; 

1574 ; 
1375 JMPR 
1 376 
1377 

1578 t 

1579 t 
1380 
1581 
1582 
1583 
1584 
1585 
1586 
1587 MTDPPt 
1388 

1589 
1390 
1391 
1592 
1593 ; 
1394 
1393 ; 
1596 ; 



HOV 

nov 

JB7 
MOV 
JB3 

JMP 

MOV 
ORL 
MOV 
JMP 

MOV 
J83 
JMP 

JB3 

JMP 

ANL 
MOV 

MOV 
JMP 



RO.tDEHPPH 

A,9R0 

QUESE 

A,R7 

PRLSFS 

CONTDE 

A,R7 

A, 404 OH 

R7,A 
CONTDE 

A,R7 

PRDRP 

CONTDE 

PRDR2 

NTDRP 

A, 40BFH 
R7,A 

R5,*DEMAP0 
STDPS 



* 

. r 



P.ft. device poll G. 
R.R.drop poll . > 
:•, Priority device poll 

& P . R . drop pol l . > 
:Neyt drop s«lect. 



;t Priority or R .R .device poll 
& priority drop poll. > 
1st drop select. 



-SUB ROUTINE 



C RETURN POUT I HE. 



SEL 
XCH 
RETR 



RB0 
A,R7 



■SUB ROUT I HE 



C NEXT hCCESS DPOP SELECT . J 



MOV 
MOV 
MOV 
MOV 
JB7 
INC 

JMP 



R3,*OEMmP0 

A,R4 

R0,A 

STDPS 
R4 

SETSD 



: Drop end or not 7 
s« not *>nd 1 > 
Next drop set. 



FILEi AKIiSHICl 
LOCATION OBJECT CODE LINE 



06FC BC31 
06FE B931 

0700 FO 

0701 7203 



0703 E409 



0703 2304 
0707 C4EF 

0709 FC 
07 OA A8 
070B PO 

070C 4306 
07 OE AS 

070F FF 

0710 3216 

0712 231C 
0714 C4EF 



0716 F8 

0717 30 



0718 FF 

0719 321D 

071B 040B 

071 P FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 3387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 
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1397 STOPS i 


110V 




1396 


MAO 


R0 . ttDRMAPO 


1399 


MOV 


A, PRO 


1 O " ** 


JB3 


SELSET 


1601 ; 








JMP 


SETSD 


1603 ' 






1 604 I 




A, t4 


1 6 09 SbLac I • 


MOV 


1 o uo 


jmp 


JMPR 


1607 ; 




A.P4 


1608 SfcTSPt 


nw" 


1609 


«0V 


R0,A 


161 0 


MOV 


A,»R0 


1611 i 




A,t08H 


1612 ANSUOt 


ORL 


1613 


MOV 


R0,A 


1614 ; 






1613 


MOV 


A,R7 


1616 


JB1 


OSCF84 


1617 ; 




A,»28 


1618 


MOV 


1619 


JMP 


JMPR 


1620 ; 






1621 ; 












1623 ; 






1624 i 






1623 t 




C DROP SCAN 














1628 ; 

1629 ; 







;f Drop *nd ' > 



;Drop *«t or not ? 



< Not set • ) 

•***HEXT CHTHIHTJ' 
; RETR . 

;< Set ! > 



•***NEXT I0SCF841*** 
;RETR. 



*D28 



1630 


DSCF84 ( 


MOV 


A,R0 


:DroD scan. 


1631 




MOVD 


P3„A 


* 


1632 


t 








1633 


m 

* 




A,R7 




1634 




MOV 


■ 

• 


1633 




JB1 


DSCF J J 


* 


1636 


r 






:l bit ti»e coun*«r set 


1637 




CALL. 


TSET1 - 


1638 


t 








1639 


OSCFJJ: 


MOV 


A,R7 




1640 




ANL 


A. iOFDH 


# 


1641 




MOV 


R7,A 


* 


1642 


1 




A,R0 




1643 




MOV 


t 

/ 


1644 




ANL 


A,»087H 


• 

* 


1643 




MOV 


R0, tDRMAPH 


» 


1646 




MOV 


8R0,A 




1647 
1648 


J 


MOV 


A, #4 


;***IIEXT CMTMlNT2*-»r* 


1649 




JMP 


JMPR 


: RETR . 


1630 








• 



F1L&I AKIlSHIGI 
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LOCATION OBJECT CODE LINE SOURCE LINE 







1634 












1633 


l 




I VLF INPUT DATA 1 SET. J 






1636 


• 
* 










1637 






















1638 


; 






072B 


97 


1639 


VLFI 1 t 


CLR 


C I 


072C 


A7 


166 0 
1661 


} 


CPU 


C : 


072D 


FB 


1662 


VLFRST t 


MOV 


A,R3 ; 


072E 


67 


1663 




RRC 


A : 


072F 


AB 


1664 




MOV 


R3,A ; 


0730 


83 


1663 
1666 
1667 




RET 


* 






1668 






















1669 












* 










1 1>70 


* 










1671 


• 




C VLF IMPUT DATA - 0 " SET . 3 






1672 


* 










1673 






















1674 


* 






073! 


97 


1673 


VLFI 0 i 


CUR 


C : 


0732 


E42D 


1676 
1677 




JHP 


VLFRST ; 






1 678 
1679 


# 










* 










1680 


* 




* 






1681 


* 




< WAIT for 84 COMMAND DISPOSAL. > 






1682 
1683 


* 

t 




















1684 


* 






0734 


D40F 


1685 


IDL INT : 


CALL 


TSET0S : Ha 1 ♦* bit ti»e counter »«t *. it-art. 


0736 


B837 


1686 




MOV 


R0,»RE84i b<jff*r empty. 


0738 


F0 


1687 




nov 


A.8R0 ; 


0739 


F243 


1688 
1689 
1690 


■ 

* 


JB7 


DHTSET : 


073B 


B4FF 


1691 




CALL 


BCNTBC ?E.*;it 04 operation. 


073D 


F243 


1692 
1693 


* 
p 


JB7 


ST04DP 


073F 


23tB 


1694 




MOV 


A . §27 ' :***N£MT C IDL INT J*** 


074 1 


C4EF 


1695 
1696 


* 

m 


JMP 


JMPR 


0743 


C4BA 


1697 
1698 
1699 


DNTSET : 

* 


JMP 


JPIDL :» 84 buf'i'er emptt.'.t 


0743 


FF 


1700 


ST04DP: 


MOV 


A,R7 


0746 


4301 


1701 




ORL 


A.«01H i 


0748 


AF 


1702 




MOV 


R7, A r 


0749 


E459 


1703 
1704 
1703 


• 
» 


JMP 


INT04S 






1706 












1707 


f 










1708 






C CHANCING OFERAT JON TO 84 .3 






1709 
171 0 


* 

* 
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0748 FA 
074C 3D 



074D D4 0B 



074F 
0750 
0732 
0734 
0756 
0737 



FF 

1234 

C4AF 

53FE 

AF 

E434 



0759 

0738 

073C 

075E 

075F 

0761 

0762 

0764 

0763 



B825 
FO 

5307 
A9 

B837 
FO 

3307 
D9 

C67B 



0767 F9 

0768 4308 
076A A8 

076B FF 
076C 3272 

076E 23 ID 
0770 C4EF 

0772 53FD 

0774 AF 

0775 E477 



0777 F8 

0778 3D 



171 1 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1 ' 2* 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1733 
1736 
1737 
1738 
1739 
174 0 
1741 

1742 
1743 
1744 

1745 

1746 

1747 

1748 

1749 

1730 

1751 

1732 

1733 

1734 

1733 

1736 

1757 

1738 

1759 

1760 

1761 

1762 

1763 

1764 

1765 

1766 

1767 



MOV 

NOVO 



a,R0 
P5,» 



MA&AP2 1 



ARIWT 



CALL 


TSET1 


MOV 


A,R7 


080 


APIUT 


JMP 


D1SEND 


ANL 


A,#0FEH 


MOV 


R7..A 


JMP 


IDLINT 



it bit t»»*r cour»t*r s*K & *t*rt 



•SUB ROUTINE 



t 04 DROP SELECT. ) 



I NT 04S i 


MOV 


F0,»SDMSCH 




MOV 


A.9R0 




ANL 


A . • 07H 




110 V 


R1,A 




MOV 


RQ.ttDRNAFH 




MOV 


A,ORO 




ANL 


A . # 07H 




XRL 


A,R1 




J2 


WOCHGE 


• 


MOV 


A,R1 




ORL 


A,»08H 




MOV 


R0,A 


MOV 


A,R7 




JB1 


DSF04B 


* 


MOV 


A.«29 




JMP 


JMPR 


* 

DSF0*8: 


ANL 


A . N OFDH 




MOV 


R7 # A 




JMP 


DSF04C 



:***NEXT CDSF04CJ*** 
: RETP . 



£ DROP SCAH FOP 04 COMMAND. 3 



»E2? 



DSF04C: 



MOV 
MOVD 



»•»*•■ 
A.RO 
P3,A 



FILE i AKJtSHICI 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



0779 D4 0B 

0778 F9 
077C B837 
077E 20 
077F B86C 
078) AO 



0782 D422 
0784 0414 

0786 2314 
0788 C4EF 



078A 
078C 
078D 
078F 
0790 

0791 
0792 



B86C 
FO 

B937 

21 

A8 

FF 

52A7 



0794 F1 
079*5 D6 
0796 C6AE 

0798 B867 
079A FO 
079B F2AC 



079D 
079€ 
07«0 
07A2 
07A3 
07A3 



F1 

5307 
4308 
A8 

231E 
C4EF 



07A7 53F8 

07A9 AF 

07AA C4F2 

07AC C4AF 

07AE E44F 



768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

783 

786 

787 

788 

789 

790 

791 

792 

793 

794 

793 

796 

797 

798 

799 

800 

801 

802 

803 

804 

803 

806 

807 

808 

809 

81 0 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 



NOCHCE: 



CALL TSET1 

tlOV A,R1 

MOV RO , ffDRMAPH 

XCH A,?R0 

MOV RO,tSAVDPP 

MOV 3RD. A 



CALL PARCLL 

CALL VLFOO 

MOV A, i20 

JMP JMPR 



R04ERS: 



TSUGINt 

TSUCI2: 

; 

flADADE ! 



;1 bit timt counter set 



;P»rity fl^g cUar 

& VLF flags clesr 
:St*r* "0- bit set. 

:***t»£VT tC0M043*+* 
:RETP. 



SUB POUTIHE- 



t 04 COMMOHC* DI5P END. 



MOV 


R0,«SAVDRP 


■ 


MOV 


A, 6R0 


t 


MOV 


R1 # UDRMAPH 


% 


XCH 


A,OR1 


t 


MOV 


R0,A 


* 

* 


MOV 


A,R7 


* 


JB2 


T3UGIN 


* 
> 


MOV 


a,eRi 


• 


XRL 


A,R0 


■ 


JZ 


MADADE 


t 


MOV 


RO, HOEMAPH 


* 
* 


MOV 


A,9R0 


* 


JB7 


TSUGI2 * 


* 


nOV 


A,QR1 


t 

* 


«HL 


A.«07H 


• 

* 


ORL 


A,«08H 


* 


MOV 


R0,A 


* 


MOV 


A,t30 


* 


JMP 


JMPR 


* 
* 


ANL 


A f tOFBH 


* 
* 


MOV 


R7,A 


* 
* 


JMP 


NTDRP 


* 


JMP 


D I SEND 


• 


JMP 


MADA02 


* 
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1 
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0780 38 
078 t 30 
07B2 42 
07B3 47 
0784 4C 
07B3 3t 



07B6 B837 
07B8 FO 
07B9 5307 
07BB 03B0 
07BD A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C3 
07C6 
07C7 

07C9 
07CA 
07CC 



A9 
Ft 

72F8 

F9 

0304 

A8 

FO 

72CE 

FF 

33EF 

E4DI 



07CE FF 
07CF 4310 
07Dt AF 

0702 B85E 
OTP 4 8A00 

0706 FA 

0707 96DE 
07D9 BAFF 
07DB Fl 
07DC E4E3 



1823 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1843 

1946 

1847 

1848 

1849 

1850 

1831 

1832 

1853 

1854 

1855 

1856 

1857 

1838 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 



'SUB ROUTINE 



C CHANGING THE DEVICE WAP . 3 



HEAD ADDRESS TABLE OF THE DEVICE MAP 1 



|| I MiMIIIIIIIMII MIM I Mlllllim I III HI IH t II M IMIII I I 

;l 

;l 

;l 

;l 

ROUT I i 

; I 

M 
1 I 
; I 
; I 

1 1 1 1 1 1 1 1 1 1 1 M II 1 1 M I II M M I M M M 1 1 1 M I M 1 1 M 1 M M M M 1 1 M t ! M i I 



DB 


DVM10 


;Drop 


iO 




device "»9P 1 


>. 


DB 


• 

DVH1 1 


;Drop 


• 1 


• 


•* 


« _ 


DB 


DVH12 


iDrop 


«2 




M 


* * 


DB 


DVM13 


;Drop 


• 3 








D8 


DVM14 


rDrop 


«4 


< 


*f 


?. 


DB 


Dvriis 


rDrop 


i5 


t 


M 





DEVCH : 



PPSET: 
RPSETE 



DEVPS : 



NOV R0# tDRMAPH 

NOV A,8R0 

ANL A,»07H 

ADD A .tROMTI 

nOVP A,9A 

MOV R1,A 

NOV A.8R1 

JB3 PUEND 

NOV A,R1 

ADD A,#4H 

NOV RO.A 

NOV A,9R0 

JB3 PRSET 

NOV A,R7 

ANL A> tOEFH 

JMF RPSETE 

NOV A.R7 

ORL A,«10H 

NOV R7,A 

MOV R0,tDEMAFO 

MOV R2,iOH 

MOV A,R2 

JN2 SUPAC 

NOV R2 # tOFFH 

MOV A,9R1 

JMP " COMCT 



it-evict table h**d address set 
t » for current drop *• > 



: Device polling map set or not 
i Prior i or round robin * 



i Polling fl»g set.* round robin.** 



Polling flag 3* v .• priority poll. ■ 



:R0 » device «»P 2 pointer 
;R2 » F.F fl»g. 



t 

; < bit, 0-3 > 
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07DE 


BAOO 


1832 


SWPflC: 


MOV 


R2,«0H 


07E0 


Ft 


1333 




MOV 


A,QR| 


07E1 


47 


1884 




SWAP 


A 


07E2 


19 


1885 




INC 


R1 






1886 


; 






07E3 


330F 


1887 


CONCT: 


ANL 


A,«0FH 


07E3 


AO 


1398 




MOV 


9R0,A 


07E6 


D30F 


1839 




XRL 


A,«0FH 


07E8 


C6F2 


1390 




J2 


DEVCE 


07EA 


F8 


1891 




MOV 


A,R0 


07EB 


D363 


1892 




XRL 


A, iDEMAPT 


07ED 


C6F3 


1893 




JZ 


DEVCE2 


07EF 


18 


1894 




INC 


RO 


07F0 


E4D6 


1893 




JMP 


DEVPS 






1896 


* 
* 






07F2 


ce 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1898 


DEVCE2 : 


nov 


A,8R0 


07F4 


4380 


1899 




ORL / 


A,«80H ' 


07F6 


AO 


1900 




MOV / 


9R0,A 


07F7 


93 


1901 




RET / 








1902 


* 






07F8 


B83E 


1903 


PUENDt 


MOV 


RO/HDEMAP 


07FA 


80FF 


1904 




MOV 


PRO* #0FFH 


07FC 


83 


t903 




RET 








1906 


* 
* 










1907 


* 







bit 4-7 



aap 2 % — m*p l 

* 

Device *n<J *» 

D«vtc« n*p end ? 



Device map I not set. 



1903 ;«*«**«*»««««t»«4^M«»«««tt«M«ft«««tt«ua END ##«*«»»«««*««««*#»«*«*«« 
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r-? mC 1 -^T • * - - - &r ' - » 



cnuc^E LINE 



1 *3C36 

2 ; 

3 

4 ; 

3 SEISmKU. 
•6 SEJSmHJ. 

7 SEIShKV. 

8 SEISmKU, 

9 

J 0 |***** 

M 

13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
2? 
24 
29 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
50 
31 
32 
53 
54 

33 
56 
37 



.ut*: 
MM: 



EQU 01H 
EQU 12H 
EQU 38H 
EQU 2 



Version No. 



. ***** 

• ***** 
;***♦* 



K<< TOSHINO_OS />> 

<<< TOSHIBA MO OS M » 

<<< TOSHI i IHO OS »> 

<<< TOSHI NO OS >>> 



* ^ A ♦ ^ tt* 

. ***** 



<<< Data Format 

Adrs H ECU Addre** H 

Adre L < ECU Addre** t 

Data Length H 
Data 1 



Data c to Drop P Co»»*nd / Data > 



Data M 



.*•*** 



Bv H.TrtNAKA i T.IN0UE 



****** 
***** 



***** 



t 

* 

• ^ _ 

****** 
. ***** 

• f 

• **«»* 
I***** 

**• 
t *■ 

!*' 



Function 



(1^ CCC t ECU Coemmuni c»t ion 

Echo Back 

Forced Tuning / Off / K«y 
Send Function < ALQHM > Te*t 

C2> - — Ram Sack up 
<3> — Verification 



<< ; Buy List 



iSSSSt 

;***«* 

■SSSSS 
.SSSSS 
;SSSSS 

lltllltsstsMttssssssssttss-rtssttsisssssssM^xpsssis^ttsssssttsttst 



BIAS: 



PROGRAMVERS J ON ( 
P}i_CRC_ERR0R ! 
RX~CPC_0K__Y0: 



EQU 00O0H 



EQU BIAS 
EQU 81 AS* 4 
EQU BIAS+S 



; DS 4 
; OS 4 
; DS 4 



APPENDIX C 
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58 
59 
60 
61 
62 
63 
64 
63 

66 
67 
68 
69 
70 
71 
72 
73 
74 
73 
76 
77 
78 
79 
80 
81 
82 
83 
84 
83 
86 
87 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
103 
106 
107 
108 
109 
110 
1 1 1 
112 
113 
114 



SOURCE LINE 

SCAN_MODE_FLAG t 
VIEW_CHAMNEL: 
PC_COOE : 

event_channel 

VLF_ERROR_dAPt 

PC_FC_LISTi 

BA$IC_AUTWOt 



EQU 8 I AS* 1 2 
ECU BIAS+14 
EQU BlAS+16 
EOU BIAS+32 
EQU BIAS+48 
EOU BlAS+56 
EQU B1AS*128 
EQU BIAS +256 
EQU B1A3+256+12S 
i eiAS+312 



t Db 2 

; DS 1 

: OS 3*2 
; 8*2 

; DS 8 

; OS 128 

: OS 128 

: D3 128 



A200Ht 
CH_N0_FREQ 
TlT1E_TABLEi 
JUMP_ADPRESS t 
NEXT_GO_ADRS : 

TO_DR0P: 
TOJCCC : 
; 

092: 

INDEXJ?X_t : 
INDEX_TX_ 1 : 
CTRL_1 : ~~ 
CTRL_1 COUNT t 
IHDEX_RX_2t 
INDEX_TX_2 : 

CTRL_2! 
CTRL_2_C0UNT : 

PACE_SU : 
ECHO_B*CK_FLAGi 
REV£PS_CHANEL : 
TX_8USY_FLAG : 
8ASE_F0TnT: 
1HIT_POINTi 
81NAPY_UE0( 
ECHO.BACK_APPS 

CONV_NO ! 
DROP_NO : 
!C_BYTE : 
DEVICE KOi 
ID_BYTE: 
CONV_NO_BITi 
DROP_NO_BITt 
DEVICE_NO_8lT: 

MUL AOR 
EXTPN_STAT 
TEHP R CM 



08F 
OBF 



BF 

BF_ 



Nt 

CMD: 



EQU 200H 
EQU A200H 
EQU A200W+100H 
EQU A200H+13 0H 
EQU R200H+200H 
4Q0H 

EQU 030 OH 

EQU 06.0 OH 

EQU 070 OH 
EQU DS2*2*l 
EQU DS2+2-2 
EQU DS2+2*3 
EQU 0S2+2*4 

EQU DS2+2*5 
EQU DS2*2*6 
EQU DS2*2*7 
ECU DS2+2*8 
EQU DS2*2*9 
EQU DS2*2*10 
EQU 0S2*2*1 i 
EQU OS2+2-M2 
EQU DS2+2*13 
EQU 0S2*2*14 
EQU DS2+2-15 
EQU DS2*2-16 

EQU 0S2*2*1S 
EQU DS2*2-19 
EQU DS2+2*20 
EQU DS2+2-21 
EQU DS2+2-22 
EQU DS2*2*23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2*2*29 
EQU DS2+2*30 
EOU DS2+2*31 

74 OH 
EQU DS2+2*32 
EQU OBF_BF_N*l 



DS 256 
8*8*2 
6*8*2 
64*2 



FREQUENCY TABLE SThRT FPOh HEP( 



$ DS 2 
; DS 2 
j DS 2 



0000 0000 



STORE #3 



240 



01 67237 



HEWLETT-PACKARD: 9086 Af*«ftbler 



113 
116 
117 
1 18 
1V9 
120 
121 
122 
123 

124 

12* 

126 

127 

128 

129 

130 

131 

132 

133 

134 

133 

136 

138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 
130 
131 
132 
133 
154 
133 
136 
137 
138 
139 
160 
161 
162 

163 

164 

163 

166 

167 

168 

169 

170 

171 



SDUPCE LINE 

OBF^BF.ID: 
08F_BF_BYTE : 
CONV^SELECT t 



r 

DS1 t 

HOW — EVENT i 
BEFOP_EVENTi 
EVENT_EM«BLE: 

LSB.LED i 
ttSB J.ED : 
HSB J-ED t 
PPV_LED : 

KEY.DATAr 

one_sec_t:heri 
tunIr.di t 

TUNER_D2 : 
TUNER_CBL: 
UP_FLAC i 
DOWN FLAG* 
PC_F COEXIST i 

POUE(C FEEDt 



EQU 0BF_8F_N+2 
EQU 0BF_BF_M*3 
EQU OBF BF.M+16 



EQU 078 OH 
EQU DS1 
EQU DS1+1 
EQU 0S1*2 

EQU OS1*4 
EQU DS1*3 
EQU DS1*6 
EQU DS1*" 



DS 8 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



DS1+9 
DS1+1 0 
DS1*11 
DS1+12 
0S1+13 

DS1 + M 
DS1+13 
DS1+16 
DS1+17 



DS16; 

DROP. CMD_BF i 
SPU JEnD_BF : 
FR0HJ5BF_BF; 

SEND.EHrtBLE * 
SEND_ADDRESS : 
SEND INDEX t 
SEND_CMD_RESP : 
S E ND~i> AT A_BU FF i 



EQU 80 OH 
EQU OS 16 
EQU DS16*16*1 
EQU DS16*16*2 

EQU DS16*16*3 
EQU SEHD_ENABLE+1 
EQU SEND_ADDRESS*2 
EQU S£HdIaDDPE?S*3 
EQU SEND_At>DPESS+4 



EVEHT.KO_FREQ t EQU 900H 



DS 16 
DS 16 
DS 16 

DS 1 
DS 2 
DS 1 
DS 1 
DS 123 

DS 236 



KEY_DATA_STACK: 
ECU ADDRESS t 
TX_LENGTHt 
TX COMMAND: 



TIMERJCOUNTER: 
IHDEX.HISTORYi 
HXSTOPY — BUFFER t 



EQU lOO'W 

EQU ICEY 0«TA_STACK*+l6*©4 
EQU ECU~*DDRE?S»2 
EQU ECU""ADDPESS*3 
EQU ECUl^ODRE^S+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



: DS 16*64«1024 
; DS £ 
: DS 1 
: DS 1 
: DS 256 
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SOURCE LINE 



172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 
186 
187 
168 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
2 02 
203 
204 
203 
206 
207 
208 
209 
210 
211 
212 
213 



PHGE_M£H: 

STACK._ENt>; 
STACr~TOPt 



EQU 3000H 

EOU 39FFH 
EQU 4000H 

BACK_UF RAM Ar*a *********»•***♦♦■+******** 



ES_8ACK_UP i 
ES_BACk[jjp_1 : 



EQU 0 
EQU 20 OH 
EOU 40 OH 



ES_EVEHT_TIMEP. : EQU 600H 



riUL.HO 

TlMEP.J)UT_CODE: 
PLUS_»CEV_CO[>E : 
EVEMT_KEY_COt>E: 
»UTHO_KEY_CODE: 
ONOFFJEY^COOE: 
«IHUSJ?EY_CODE: 
SCAN_KEY_COC»E : 
CLExF _KE7 jCODE : 
SENC-_KE >'_CODE : 
PO«ER_On_COPE : 
POWER_OFF_CODE ; 
RECENT_OH CODE: 
RELEASE_COPE t 
KEY_PUSH CODE: 



Intdi 



214 

213 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

227 
228 



ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 
ASCI 



i_»u 
I sc 

1_PC 

I_DE 

I_CO 
I PR 



EQU 
EQU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

EOU 
EOU 
EQU 
EOU 
EQU 
EOU 
EQU 

EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EOU 
EOU 
EOU 
EOU 
EQU 
EOU 



0 

1 OH 
1 1H 
12H 
13H 
14H 
15M 
16H 
17H 
18H 
19H 
1*H 
1BH 
1CH 

4372H 
4155W 
5343H 
4643H 
3043H 
434CH 
3345H 
4164H 
6443H 
0D49CH 
0D4CCH 
43DCH 
5072H 



PUSH ALL: 

P0P_ALL: 

t 

SEND.HAK : 



EQU 6 OH 
EQU 61 H 

EQU 64*2 



OS 512 
Z'Z 312 
f'S 312 



; OS 128*6 



f 



************ 



0 Port ***********.k**, 
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SOURCE LINE 



229 ; 

230 DROP_CMD_PQRT : EQU 

231 DROP~DATA_PORT : EQU 

232 ECU_HLADDRESS J EQU 

233 ECU_lZaDDRESS t EQU 

234 INT~OFST EQU 
INtToFST EQU 
IHT30FST EQU 
TIMER1_OFST EQU 
ACHD EQU 
ACHC EQU 
BCHO EQU 
BCHC EQU 



082H 
08 OH 
0102H 
Of OOH 



235 
236 
237 
238 
239 
240 
24 1 



Q«OH+< 5*4 > 

?2 
60 
72 
00 
04 
02 
06 



0000 FA 

000 t B8A2FF 

0004 92 

0005 B8F800 
0008 EF 



0009 
0O0C 
OOOD 
0010 
001 1 
0014 
0015 
00«8 



BBA4FF 
92/ 

B83F00 
EF 

B8ft8FF 
92 

B83C88 
EF 



00*9 BAA6FF 
OOlC B8FC21 
00-F EF 

0020 B80020 
0023 8ED8 



0025 8B0000 
0028 B80000 

0026 8907 
002D 83C302 
0030 8IFB0040 
0034 72F5 



0036 B80000 
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244 






24S 












247 ; 




UP IAPX186 


248 ; 


INITIAL SET 


249 • 












,251 


ORG 


OOOOH 


252 RUN: 


CLX 


16KB 


253 


*LCS set up 


254 


MOV 


AX, 0FFA2H 


255 


XCHC 


DX,AX 


236 


MOV 


AX,00F8H 


257 


OUT 


DX , AX 


250 


j PCS SET UP 


FROM OOOOH AT 


259 


MOV 


AX, 0FFA4H 


260 


XCHC 


DX.AX 


261 


nov 


AX,003FH 


262 


OUT 


DX.AX 


263 


MOV 


AX, 0FFA8H 


264 


XCHC 


DX, AX 


265 


MOV 


AX.8S3CH 


266 


OUT 


DX.AX 


267 


jrtCS SET UP 


CM 00 OH 


268 


MOV 


DX, 0FFA6H 


269 


nov 


AX,21FCH 


270 


OUT 


DX.AX 


271 i 






272 


MOV 


AX.2000H 


273 


MOV 


DS,AX 


274 







I/O MAPPED 



:3-WAlTE3 INSERTED 



J 

RAM 



CLEAR: 



275 
277 

278 RAM_CLErtR_LP t 

279 

280 

281 

282 ; 

283 i 

284 ; 

285 



MOV BX,6IAS 
MOV AX,0 
MOV CBX3,AX 
ADD BX,2 
CWP'BX,4n00H 
JC RAH_CLEAR_LP 



JUMP TABLE WRITE* 
MOV 



AX, 0 
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HEWLETT -PACKARDt 8086 A«ffe»bl*r 



SOURCE LINE 



0039 


8ED8 


286 








287 


t 


003B 


BB3400 


288 




003E 


C7070002 


289 




0042 


C7470200FE 


290 








291 


} 


0047 


BB3C00 


292 




004A 


C7070003 


293 




004E 


C7470200FE 


. 294 








293 


* 


0033 


BBB400 


296 




0036 


C7070004 


297 




003A 


C7470200FE 


296 




003F 


C747040003 


299 




0064 


C7470600FE 


300 




0069 


■ 

C747080006 


301 




0O6E 


C7470AOOFE 


302 








303 


* 


0073 


B94800 


304 




0076 


C7070007 


303 




007A 


C7470200FE 


306 








307 


s 






308 


I 






309 


t 


007F 


880020 


310 




0062 


8ED8 


311 




0084 


8ED0 


312 








313 


* 

> 


0086 


BA32FF 


314 




0089 


BBOFOO 


315 




008C 


EF 


316 




008D 


BA34FF 


317 




0090 


B80FO0 


318 




0093 


EF 


319 




0094 


BA36FF 


320 




009»* 


B803C0 


321 




009A 


EF 


322 








323 








324 




0096 


B80000 


325 




009E 


BrtCOFF 


326 




00A1 


EF 


327 




00A2 


BOOO 


328 




00A4 


BAC2FF 


329 




00A7 


EF 


330 








331 








332 




00 Ad 


860000 


333 




OOAB 


BAD4FF 


334 




O0AE 


EF 


333 




O0AF 


BOOO 


336 




00B1 


8AD6FF 


337 




00B4 


EE 


338 








339 


» m 

* 


O0B3 


BCF03F 


34 0 








341 


I* 


0088 


B018 


342 





MOV 
" INT1 AODR. 
flOV 
MOV 

rtov 

— IMT3 ADDR. 

MOV 

MOV 

MOV 
"INTO ADDR. 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 
TIMER 1 INTR 

MOV 

MOV 

MOV 

■SET UP TIMER- 



OS, AX 



BX, 1MT10FST 
WORD PTR C6X3,200H 
WORD PTR CBX+23, 0FE00H 

8X.INT30FST 
WORD PTR CBX3,300H 
WORD PTR tBX+23,0FE00H 

♦'CASCADED WITH IHT2/IMTA0/ 

BX, INT_OFST 
WORD PTR CBX3,400H 



WORD 
WORD 
WORD 
WORD 
WORD 

hDDP . 

BX, TIMER 1 
WORD PTR 
WORD PTR 



PTR 
PTR 
PTR 
PTR 
PTR 



CBX+23, 0FE00H 
CBX+4J.300H 
CBX+63, 9FE00H 
rBX*83.600H 
CBX+1 03, 0FE00H 



_OFST 
CBX3,700H 
CBX+23, QFEOOH 



MOV 
MOV 
MOV 

50KHz SQUARE 
MOV 
MOV 
OUT 
MOV 
MOV 
OUT 
MOV 
MOV 
OUT 

— IHITIAL SET UP 
SOURCE POINTEP — 

MOV 

MOV 

OUT 

MOV 

MOV 

OUT 



AX.2000H 
DS,AX 
SS / AX 

WAVE 

DX.0FF32H 
AX, 13 
DX.AX 
DX,0FF34H 
AX, IT 

d::,ax 

DX,0FF36H 
AX,0C003H 
DX.AX 
OF DMA CH . 0 ! 

AX..ACHD 
DX.OPFCOH 
DX.AX 
AL,0 

DX, 0FFC2H 
DX.AX 



Ry. TRANS 



-INITIAL SET UP OF DMA CH. 1 
•DESTINATION POINTER 



TX TPAN3-- 



MOV 
MOV 
OUT 
MOV 
MOV 
OUT 

-STACK SET UP 

MOV 

INITIAL SET UF 

MOV 



AX, ACHD 
DX, 0FFD4H 
DX,flX 
AL,0 

DX, 0FFD6H 
DX,flL 

SP.3FF0H 
OF 8274 



AL, 000MOOOB 



; CN. RESET 



01 67237 
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HEWLETT-PACKARD* 3086 Ai«»bler 
SOURCE LINE 



OOBA E604 



OOBC 
OOBF 
0OC2 



BB0231 

BA04Q0 

E97E01 



0OC3 BB022B 
00C8 B00600 
OOCB EB7901 

OOCE BB0420 
0OD1 8AO400 
001>4 E66C01 

00D7 BB0420 
OODA BA0600 
OODD E863Q1 

OOEO BB077E 
00£3 800400 
00E6 E83A01 

00E9 8801 OC 
OOEC BA0600 
OOEF E83101 

OOFS 8010 
00F4 E604 

00F6 BB012C 
00F9 BA0400 
OOFC E844 01 

OOFF BB05E2 
01 03 BO 04 00 
0103 E83B01 

0108 BB03E2 
01 OB BA0400 
01 OE £83201 



0111 B92800 
0114 BA38FF 

0117 EF 

0118 B81A00 
01 IB BA3AFF 
01 IE EF 

01 IF B81900 

0122 BA3EFF 

0123 EF 



0126 
0129 



B80BO0 
BA32FF 



343 

344 t- 
343 
346 
347 

348 i- 
349 
330 
331 

352 1- 
333 
334 
333 
336 
337 

339 
339 
360 
36 1 
362 
363 
364 j- 
363 
366 
367 
368 
369 
370 
371 ;- 
372 
373 
374 
373 > 
376 
377 
378 
379 : 
380 
381 
382 
383 ; 
38* * 
383 t 
386 
387 
388 
389 ; 
390 
391 
392 
393 ; 
394 
393 
396 
397 j 
398 
3.99 



-PTR 2A — 



-PTE 28— 



-PTR 4i»— 



-PTR 48 — 



■PTR 7A — 



-PTR IB — 



-PTR 1A — 



— PTR 3A— 



— RTS OFF — 



OUT 


ACHC . AL 


PlOV 


BX . 001 1 0001 vPPOvUi ub 


nov 


d:: . achc 


CALL 


SETCOH 


MOV 


EV . 001 OlOOOOOOOOQi Qt» 


nov 


PX.BCHC 


CALL 


SETCOH 


MOV 


BX, 001 00000000001 00B 


MOV 


V*' . ACHC 


CALL 


SETCOH 


nov 


BX. 001 00000000001 008 


nov 


OX,BCHC 


CALL 


SETCOH 


nov 


BX, 01 11 111 0000001118 


MOV 


DM . ACHC 


CALL 


SETCOM 


nov 


BX, OOOOtl 0000000001B 


nov 


DX,BCHC 


CALL 


SETCOH 


nov 


«L,0OO» 0000B 


OUT 


ACHC » AL 


nov 


BX.001 01 10000000001 B 


MOV 


OX, ACHC 


CALL 


SETCOM 


nov 


BX. 11 1 0001 0000001 019 


nov 


DX.ACHC 


CALL 


SETCOfl 


nov 


BX, 1 1 1 0001 0O0O00I 01B 


nov 


DX.ACHC 


CALL 


SETCOH 



8 



INITIAL SET UP OF 

— INTO 



— IHT1 



— IHT3 



— TIMER 1 



nov 




nx . 23M 


nov 




&X . 0FF38H 


OUT 




D" . AX 


nov 




AX . 1 AH 


nov 




DX . 0FF3AH 


OUT 




d:-: . ax 


nov 




AX.1?H 


nov 




DX. 0FF3EH 


OUT 




dx . a:: 


nov 




AX, 101 18 


nov 




DX, 0FF32H 



JHTO, UIT1 . JMT3.UW1ftSr~ 

:LEVEL»O.EDGE TRIGGER MAS* . C*SC*£ 

t LEVEL* 1 .LEVEL TR JGGEF . MASK 

;LE"EL-2, LEVEL TPJGGEP .MASK 

:LEVEL*3.nHSr 
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HEWLETT-PACKARD: 3086 As**mt>Ur 
SOURCE LINE 



0167237 



01 2C 


EF 


400 




OUT 


DX,AX 






401 












402 












403 












404 












403 












406 












407 












408 












409 












410 












41 1 












412 












413 












414 












415 












416 












417 












418 






















419 


♦ 










420 




Initialize 






421 












422 
























423 


i 






012D 


980000 


424 


HAlM_STAPT t 


MOV 


AX,0 






423 


ft 






0130 


B90005 


426 




MOV 


BX,TO_DROP 


0133 


G91E0207 


427 


• 


MOV 


CINDEX_RX_t 3,BX 


0137 


891E04 07 


428 




MOV 


CINDEX~TX_1 3 ,8X 


0138 


A23E07 


429 




MOV 


BYTE PTR FtEMP_R__CH3,AL 


013E 


A21807 


430 




MOV 


C T X_B US Y_F LAC jTaL 


0141 


A224 07 


431 




MOV 


CCONV N03,AL 


0144 


A291 07 


432 




MOV 


CPOWER_FEED3, AL 






433 








0147 


A35007 


434 




MOV 


CCONV_SELECT3,AX 


014A 


A35207 


433 




MOV 


CCONV_SELECT+23,AX 


01 40 


A3S4 07 


436 




MOV 


CC0Mv_SELECT+4 3 . AX 


0190 


A3S607 


437 




MOV 


CCONV_SELECT*63 . AX 






438 


J 






0153 


860006 


439 




MOV 


BX,TO_CCC 


0156 


891E0C07 


440 




MOV 


CINDEX_TX_23,BX 


013A 


891E0A07 


441 




MOV 


CINDEX_Px33/BX 






442 


* 






01 3E 


A20607 


443 




MOV 


CCTRL_1 3 . AL 


0161 


A20807 


444 




MOV 


tCTRL~t_COUNT3, AL 


0164 


A20E07 


443 




MOV 


CCTRL_23.AL 


0167 


A24007 


446 




MOV 


tOBF_BF_N3,AL 


01 6A 


A31407 


447 




MOV 


CECHO_BACK_FL«G3 ,HX 


016D 


A31607 


448 


* 


MOV 


CREVERS_CHANEL 3 , AX 






449 


; 






0170 


B80030 


430 




MOV 


AX. PACE MEM 


0173 


A31207 


431 




MOV 


CPACE_$W3,AX 






432 


; 






0176 


BB4107 


433 




MOV 


BX,OeF_BF_CMD 


0179 


991EI007 


434 




MOV 


CCTRL_2_C0UMT 3 , BX 






433 


; 






01 7D 


B00A 


436 




MOV 


AL,10 
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HEWLETT-PACKARD: 8086 Ar*«»bl«r 



01 67237 



SOURCE LINE 



0I7F A28A07 


457 
458 


; 






0182 B80020 


459 








0185 A3FE1F 


460 








0188 E88205 


461 








• 


462 


; 






018B E8D605 


463 








018E E8F305 


464 








0191 E84B06 


465 








0194 B03F 


466 








0196 A20EOO 


467 
468 
469 








0199 E85606 


470 








019C EBO306 


471 








019F E8FC05 


472 








01A2 E88705 

• 


473 
474 
475 
476 


• 
s 

\ 






01A5 BB0004 


477 








01A8 26813FA5A5 


478 








01 AD 74 Oft 


479 

• 








01AF BB0002 


480 








01 B2 26813FA5A5 


481 








01B7 7542 


482 








01 B9 6BF3 


483 


BACK_UP_KAI i 


01 BB B8FC01 


484 








OIBE B90000 


485 








01C1 2632 6F 04 


486 


BACK_UP_CK1 i 


01C5 26024F04 


487 








01C9 43* 


488 








01CA 4B 


489 








0ICB 75F4 


490 
491 








01 CD 263A6C02 


492 








01 D1 7528 


493 








01 D3 263A4CD3 


494 








0107 7321 


495 
496 


• 






0109 6BDE 


497 


BACK_UP_YES : 


Of DB 8IF30002 


498 








010F 81F30004 


499 








01E3 891EFC1F 


500 
301 


1 






01E7 B80002 


302 








01EA BB0000 


503 








01 ED 268 A 0C 


304 


BACK_UP_CK2 1 


01FO 880F 


505 








01F2 43 


506 








01 F3 46 


507 








01 F4 48 *~ 


* 508 








01 F5 75F6 


509 








01F7 E90IOO 


510 
51 1 


I 






01FA 90 


512 


BACK_UP_NONE : 




513 


) 







NOV t0NE_S£C_TIHEP3.AL 

H0V AX,HISTOPY_BUFFEP 
NOV 1 1 N0E^_HI STORV 3 . AX 
CALL ECU_A0PS_PEA0 

CALL INIT AUTH0.TBL 
CALL INIT_VIEU_TPL 
CALL INIT_C00E 
NOV AL#3FH 

NOV tSCAH_N0DE_FLAG3,AL 



CALL FPEQ.CALC 
CALL CHANNEL_HOSEl 
CALL EVENTED AT A^_CL 
CALL INIT.EVJUNER 



NOV BX,£S_BAO'_UP_2 

C«P WORD PTP ESsCBX1,0A5h5H 

J2 BACK_UP_**i 

NOV BX,ES_BACK_UP_I 

CHP WORD FTP ES:CBX3,0A5A3H 

JN2 BACK.UP.EXIT 

NOV SI,BX 

NOV AX, 508 

NOV CX.O 

XOR CH,ES:CPX*4 3 

ADD CL,ES:IBX*43 

INC BX 

DEC AX 

ONZ BACK_UP_CK1 

CNP CH,ES:tSI+23 
JNZ BACh_UP_EXIT 
CUP CL,ES:CSI+33 
JHZ BACK.UP.NONE 

NOV BX,SI 

XOR BX,ES_BACK_UP_1 

XOR BX.ES_BACK_UP_2 

MOV IT I NER_COUNTER 3 » BX 

NOV AX ,312 

NOV BX.PROGR AN VERSION 

NOV CL.ESttSM 

NOV tBXJ.CL 

INC BX 

INC SI 

DEC AX 

JNZ BACK_UP_CK2 
.IMP BACK_UP_EXIT 

NOP 



0167237 
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01FB EB1D03 
OtFE E83D03 

0201 ecoooo 
0204 1 6 0458 
020? C6446112 
02 OB C6440201 
020F C64403O2 



0213 B840O0 
0216 BACAFF 
0219 EF 



021 A B07F 
02 1C BB3C07 
02 IF 6807 

0221 8B4C00 
0224 BA28FF 
0227 EF 



0228 BB03D9 
022B 8A0400 
022E E81200 

023 1 880008 
0234 8A62FF 

0237 EF 

0238 8881 CO 
0238 BA66FF 
023E EF 

023F FB 

0240 E9BD00 



HEWLETT-PACKARD: 8086 As*«*blcr 
SOURCE CI HE 



0243 8AC3 

0245 EE 

0246 8AC7 

0248 EE 

0249 C3 



024A BOOt 
024C E604 
024E BO OF 



314 BACK.UP^EXITt 

319 

316 i 

317 

318 

319 

320 

321 

322 ; 

323 ;«------«-- 

324 
323 
326 

327 t 

328 J 
329 
330 
331 

332 ; — UWiftSK — 
333 
334 

333 
336 i 

*337 

338 
339 
34 0 

941 — 
942 
943 
944 
943 
346 
3*7 
948 
949 
330 
331 
932 
333 
394 
999 
556 
997 

338 ; 

339 ; -> 

960 t 

361 SETCOR: 
362 
363 
364 

363 

366 i 

367 
368 
369 
370 



CALL lHIT_T:ri_JBL 
CALL lHIT_JVn?_TeL 



I t 



nOV 8 1 * FROCR AHVER S I OH 
HOV BYTE PTR CSI3.SEJSAKU YY 
HOV BYTE PTR ISI*13.SEISAKU HH 
WOV BYTE PTR CS I *23 , S£ I SAtoToD 
HOV BYTE PTR CSI+33 , SEISAKU~VV 



nov 

OUT 
IN 
AND 

nov 
nov 
nov 

IMTR* * 

nov 
nov 

OUT 



AX . OA 04 OH 
OX, OFFCAH 
DX.AX 
AL . ACHC 
AL,010I1111B 
AL, 011111116 
BX,EXTRN_STAT 
BYTE PTR~CBX1,AL 

AX.01001100B 
OX, 0FF28H 
DX,AX 



;H0U UNA ASK IHTO, INTl , INT? . TIHEF l.tNTF 



'RX. ENABLE * 

HOV BX, 1 1 01 1 001 0OOOOO1 IB 

HOV DX.ACHC 

CALL SETCOH 
— •"MAIN INtTlTXALIZE T1HER2»«»»*»»* 

HOV AX, 00800H 

nOV DX, 0FF62K 

OUT DX.AX 

nov AX, 1 1 000000000000018 

HOV DX,0FF66H 

OUT DX.AX 



ST! 



JHP HAJIHEPUYG 



•SETCOH for- 8274 

nOV AL, BL 

OUT OX.AL 

nOV «L . BH 

OUT OX . AL 
RET 



I—, 



HDLC_TX_$TARTi 



MOV 
OUT 

nov 



AL, 0OO000O1B 

ACHC, AL 

AL, 00001 1 1 1B 
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HEWLETT-PACKARD: 3086 Arx*abl«r 



SOURCE LINE 



0230 E604 



0232 

0234 

0296 

023? 

025C 

023E 

02C0 

0261 

0263 

0263 

0267 

0269 

026B 

026D 

026F 

0271 



8003 

E604 

A0160? 

A23E07 

8AE0 

2401 

F8 

00C0 
0C60 
E604 
8003 
E606 
8AC4 
2402 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0282 
0283 
0288 

0288 
028D 
028F 
0292 
02*4 
0293 
0297 
0299 



£833 00 
E83000 
E84D00 
E84A00 
E84700 
E84400 
E84100 
E83E00 

BOOS 
E604 
A03E07 
24 01 
F8 

DOCO 
0C69 
E604 



0298 8080 
029D E604 



029F 

02A1 

02A2 

02A3 

02A6 

02A8 

02AB 

02AC 

02AE 

02 BO 



8BC6 
40 

BAD OFF 
EF 

B002 

BAD2FF 

EE 

8AC1 

8400 

BAD8FF 



371 




OUT 


372 










373 




rtov 


374 




OUT 


373 




mov 


376 




MOV 


377 




mov 


578 




AND 


379 




CLC 


380 




ROL 


381 




OR 


382 




OUT 


383 




MOV 


584 




OUT 


383 




nov 


386 




AND 


587 




OR 


388 




OUT 


389 






5?0 


■ 
j 


MOV 


391 


; 


OUT 


392 


I 


nov 


393 


• 

> 


OUT 


394 




CALL 


393 




CALL 


596 




CALL 


397 




CALL 


598 




CALL 


399 




CALL 


600 




CALL 


601 




CALL 


602 






603 




riov 


604 




OUT 


603 




nov 


606 




AND 


607 




CLC 


608 




ROL 


609 




OR 


61 0 




OUT 



ACHC . AL 

CH. SELECT 

AL, 000001 01B 
ACHC • AL 

AL,BYTE PTR CREVERS.CHANELJ 
BVTE PTR CTEMP_R_CHJ,flL 
AH, AL 

AL/ QOO0Q0018 
AL 

AL, 01 1 000008 
ACHC, AL 
AL, 000001 01 B 
BCHCAL 

AL, AH 

AL,00000010B 
AL/ 111 000008 
BCHC/AL 



611 
612 
613 
614 
613 
616 
617 



I 



RTS ON- 

nov 

OUT 

•INITIAL SET UP 
-SOURCE POINTER 



AL, 000001 01B 

ACHC/AL 

AL, OMOOOOOB 

ACHC/AL 

WAIT j RTS 

WAIT 

UAIT 

WAIT 

WAIT 

WAIT 

WAIT 

WAIT 



HOLD 12»ff UNTIL T,.ENA£X 



AL, 000001 01B 
ACHC,AL 

AL>BYTE PTR CTEMP_R_CIU 
AL, 00O00001B 

AL 

AL, 011 Ot 001B 
ACHC , AL 



AL, 10900000B 
ACHC j- RL 
OF DnA/CH.ItTX. TRANS 
SET 



—DESTINATION POINTER SET- 



618 


MOV 


AX, SI 


619 


INC 


AX 


620 


MOV 


DX, OFFDOH 


621 


OUT 


&X,AX 


622 


MOV 


AL, 02H 


623 


MOV 


DX, 0FFD2H 


624 


OUT 


DX, AL 


623 


MOV 


AL/CL 


626 


MOV 


AH, 0 


627 


MOV 


DX, 0FFD8H 



; SOURCE «DR 



j TRANSFER COUNT 
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HEWLETT-PACKARD: 3086 Ar*embl«r 



SOURCE LIKE 



0283 


EF 


628 






629 






630 


02B4 


8ADAFF 


631 


02B7 


888616 


632 


02BA 


EF 


633 






634 


02BB 


E90B0O 


633 






636 


d2BE 


8BDE 


637 


02C0 


8A07 


638 


02C2 


E600 


639 






64 0 


02C4 


BOCO 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


02C9 


BBOOOO 


643 


02CC 


43 


646 


02CD 


81F8FF00 . 


647 


0201 


73F9 


648 


02D3 


C3 


649 






650 

v v W 




- 


94 1 












6S3 






634 






63S 

W v v 






656 






637 






&5A 

www 






Ow7 






660 


















663 






Out 






663 






666 






667 






668 






669 






670 






671 






672 






673 






674 






673 






676 






677 






678 


6300 


*C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


68361007 


683 


6308 


8804 


684 



\ — — 



WAIT: 
UAIT1 : 



OUT 

TRANSFER COUNT— 

CONTROL UORD 

H0V 

MOV 

OUT 

■MA IT ROUTINE 

CALL 

•FIRST BYTE OUTPUT- 
MOV 
MOV 
OUT 



MOV 
OUT 
RET 
►WAIT' 
MOV 
INC 
CMP 
JNE 
RET 



DX,AX 



SET 

DX, OFFDAH 
AX, 01686H 

DX, AX 



;C*MP GO » 



WAIT 

BX,St 
AL , CBX) 
ACHD . AL 

AL. 1 1 000000B 
ACKC . AL 



BX , 0 
BX 

BX, OFFH 
UAIT1 



SOURCE ADR * 



789888 
l 



INTR 3- 

ORC 

CLI 



06300H 



OBF Interrupt Operation ********** ************ *• 



; ***********.< 

i 

; 

OBF_INTERRUPT : PUSHF 

DB 6 OH 

1H AL,DROP_D AT ALPORT 

MOV SI, LCTRL_2_C0UNT3 
MOV CSI3.AL 



:PUSH ALL 



: Data Store 



250 
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SOURCE LIKf 



430* 44 


•83 


4304) 89341007 


•86 




487 | 


*3* 814007 


•86 


•sit rt 0*40 or 


•89 


I31« 8A0E4007 


490 


•31 A 8**401 


•91 
•93 | 


6310 487901 


•93 


6320 790* 


•94 


•328 IMI 


•99 


•334 •mot 


•96 


4337 7439 


♦97 


•329 40FC07 


694 


432C 7434 ✓ 


•99 


•32E 190200 


700 0BF_RET_l 

701 | 


•331 8 OF 9 02 


702 RESPOH3C.2 I 


•334 72F0 


703 
704 | 


•334 4003 


709 


4339 B0FC84 


706 


•33* 7409 


707 


•330 80FC04 


>08 


•340 7310 


709 
7T0 } 


434& •0F904 


711 RESPONSE.VttLi 


•349 724C 


713 


-ft347 4A44B3 


713 


0403 
i %m 3C03 


714 
719 


4341 7903 


716 


4330 FX CO 


717 
718 I 


•332 3AC8 


719 RESPOHSE.CHICi 


4334 7230 


720 
731 | 


•394 889401 


733 08F w PACKETt 


•399 80CA40 


723 




734 ' 

* e»^^ 


•340 0917 


729 


•343 003403 


736 


43*3 995703 


727 


•368 0894 09 




ft 368 893704 


729 


•36E B814FC1P 


730 


•373 093704 


731 


•379 83C308 


733 


•378 8 t Ft 0030 


733 


•37C 7383 


734 


•37t 880830 . 


739 

736 DBF_KEn0t 


•341 89ICTC1P 


•349 8A2«OE07 


3£* 


•3*9 80FC38 


739 


•38C 731 C 


748 

741 t 



8086 As»«»bt«*» 



tHC SI 

rtOV tCT«L_3_C0UNTJ,8l 

NOV SI,0BF_BF_H 

IHC 8VTE PTR C0BF_BF_H3 

ROV Ct_.lOBF_BF_Mj 

ROV ftH.lSI*!) 

chp cl, t 

JNZ RESPONSE.? 

rov Ac.t 
cnp ah, 0 

JZ RESPOWSE.CHK 

CHP AH, 7 

JZ RESP0NSE.CHK 

JTP 0BF_RET 

crp cl.z 

JC OBF_RET_l 

NOV AL.2 

CUP PH,84H 

JZ »ESP0H3E_VftL 

CUP OH, 4 

JHZ RESPOMSE.CHK 

CHP CL,4 
JC OBFjtET 
ROV Al, £91*33 
ADO AL„3 
CMP At. 3 

JHZ RESPOHSE_CHK 
IMC ftL 

CHP CL.At 
JC OBF^RET 

HOV DX.tSI*t3 
OR 0L.40H 

HOV BX.tlKDEX.HISTORYJ 

HOV CBX),DX 

ROV OK. tS 1+31 

HOV tBK+23,0X 

ROV OX, tS 1*3 J 

ROV EBX*43,DX 

ROV OX # tTIKEft_COUHTERJ 

ROV £BX»63,DX 

AOO BX,8 

CHP BX,PAGE_REH 

JC OBF_HER0 

ROV BX.HISTORY_BUFFER 

ROV UNDEX_HIST0RYJ,BX 

ROV AK,ECTRL_23 
. CRP AM, 40 
JHC 06F.HEV 



I Pointer IncrsMnt 

t 0»t* Ltnoth Increment 
l AH - CeMMid B/t« 



I 1 8yt« R*»pof*«« 
t I 00 3 1 07 3 



; 2 But* Te»pon*« 

I C 01 3 t 02 3 t 03 3 t 03 3 t 06 3 I 08 J 

i V«U*bl« t*r»gth 
i £ 04 3 C 94 3 



; t 04 3t 08 3 > 4 
t Byt« Length Lo*d 



) (043C843 Er^or Response 



I 8742 — > 80186 Then OR 40*4 





251 



0167237 



HEWLETT-PACKARD I 8086 AtmbUr 



SOURCE LINE 



638E 


SB 1E OA 07 


742 


6392 


8B07 


743 


6394 


FEC3 


744 


6396 


8A6401 


743 


6399 


8827 


746 


639B 


46 


747 


639C 


FEC3 


748 


639E 


FEC8 


749 


63A0 

• 


73F4 


730 
731 


6302 


FE060E07 -* 


732 


63A6 


891E0A07 


733 






734 


63AA 


A24007 


733 


63 AD 


B84107 


736 


63B0 


A31 007 


737 
738 


63B3 


B80F00 


739 


6386 


BA22FF 


760 


63B9 


EF 


761 


63BA 


61 


762 


638B 


90 


763 


-*3BC 


F8 


764 
'763 


63B0 


CF 



RESPONSE TRNS 



6200 
6201 
6202 
6206 
62 OA 
620E 
6211 

6213 
6216 



9C 
60 

SB 1E 04 07 
6AOE06 07 
8 A 26 080? 
80FCOO 
736C 

80F900 
73 OA 



6218 B81A00 

6218 BA3AFF 

621 E EF 

62 IF E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622A FEC3 
622C 891 E 04 07 
6230 FECC 
*332 88260807 



# 



mov bx, c index rx 2} 
mov cbxj,al 

INC BL 

mov ah,csi*i3 
MOV cbx3,ah 

INC St 

INC BL 

DEC At 

JNZ RE$POMS£_TRNS 

IMC BYTE PTR CCTRL 23 
MOV CINDEX_RX_23,BX 

MOV COBF_BF M3, AL 

MOV ax,obf_If_cmd 

MOV CCTRL_2_COUNT3,AX 



; C0BF_BF_N1 « 0 

; CCTRL_2_COUNT3 * OBF BF CMD 



766 
767 
768 
769 
770 
771 



J 89889089 



MOV 
MOV 
OUT 
DB 

POPF 
ST I 
I RET 
■INTR 
ORG 
CLI 



AX, 13 

DX,0FF22H 
OX, AX 
61H 



;POP ALL 



06200H 



772 ; 

773 ; 

774 I BF_ INTERRUPT 
773 

776 
777 
778 
779 
780 

781 ; 

782 IBF 
783 

784 ; — 

785 IBF 
786 
787 
788 

789 ; \ 

790 IBF_EXISTt 
791 
792 
793 
794 t 
793 
796 
797 
79B 



Drop Processor IBF Op«r«tion 



PUSHF 
DB 6 ON 

MOV BX,UNDEX_TX ,j 
MOV CL, tCTRL_t J ~ 
MOV AH,CCTPL 1 COUNT 3 
CMP AH, 0 
JN2 IBF 2ND 



ISTr 
EMPTY: 



CMP CL,0 
JN2 IBF_EXIST 
MASK IBF/ INTR. 
MOV 
MOV 
OUT 
JMP 



AX, 1 AH 
DX, 0FF3AH 
DX,AX 
IBF_R£T 



MOV AH, CBX3 

IHC BL 

MOV AL,CBX3 

OUT OROP_CKD_PORT,AL 

INC BL 

MOV C INDEX TX 13,BX 
DEC AH 

MOV tCTRL_1_COUNT3,AH 
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01 67237 



6236 7506 
6236 FEC9 
623A 880E0607 



623E 
6242 
6244 
6246 
6249 
624B 
624D 
6230 
6252 
6294 
6237 

6259 
623B 
625E 
6260 
6262 
6265 
6269 
626C 
626F 

6273 
6275 
6278 
627C 

627F 
628! 
6283 
6285 
6289 
628B 
628F 
6291 
6293 



8B36FE1F 

8804 

8ft 07 

884401 

FEC3 

8 A 07 

884402 

FEC3 

8 A 07 

884403 

FEC3 

8 AO? 

8844 04 

FEC3 

8A07 

884405 

8B16FC1F 

895406 

83C608 

81FE0030 

7203 

BE0020 

8936FE1F 

E91800 

8A07 
E680 
FEC3 

891E0407 
FECC 

88260807 
7506 
FEC9 
880E0607 



6297 B80DQO 
629A 8A22FF 
629D EF 
629E 61 
629F 90 
62 AO FB 
62 At CF 



6400 9C 

6401 60 
64 02 E4 04 



799 
BOO 
801 
802 
803 
804 
809 
806 
807 
808 
809 
8T0 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
,821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
336 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
830 
851 
852 
833 
854 
855 



SOURCE LINE 



JMZ IBF.PACKET 
DEC CL 

rtOV tCTRL_1J,CL 



1BF_PACKETi 



nov 
nov 

MOV 

nov 

INC 
MOV 
MOV 
INC 
MOV 
MOV 
INC 
MOV 
MOV 
ZHC 
MOV 
MOV 



SI,t!NDEX_MIST0RY3 
ESI3.AL ; 



AL, IBX3 
ESI + 1 3 * AL ; 
BL 

AL,IBX3 
CSI+23,AL r 
BL 

AL,CBX3 
CSI*33,AL 
BL 

AL«CBX3 
CSI*4 3,AL 
BL 

AL»tBX3 
ISI*53,AL ; 
MOV DX,tTtMER_C0UNTER3 
MOV ISI+63,DX 

ADD SI, 8 
CMP SI,PAGE_MEM 
JC IBF MEMO 
MOV SI,HISTORY_BUFFER 
MOV 11NDEX_HIST0RY3,3I 
J MP IBFJSET 

MOV AL,CBX3 
OUT DROP DATA_PORT,AL 
INC BL 

MOV tIN0EX_TX_t3,BX 
DEC AH 

MOV tCTRL_1_CDUNT3,AH 
JNZ 1BF_RET 
DEC CL 

MOV lCTRL._iJ.CL 

i 
I 

% IN_SERVICE LATCH RESET 

I BF^ RET i ~ MOV 

MOV 

OUT 

D8 

POPF 

STI 

I RET 



IBF_MEMO» 
i 

IBF_2ND: 
IBF.SETi 



AX, 13 
DX, 0FF22H 
DX.AX 
61H 



i 999999 



INTR 0 • * 

"""""""Ex , t«rna 1 status I ntr . 

ORG 0640 OH 

CLI 

PUSHF 

DB 6 OH 

IN AL, ACHC 



» 
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SOURCE LINE 







856 j 






64 04 


8AC8 


337 


MOV 


CL, AL 


64 06 


801 0 


838 


MOV 


«L, 0001 00008 


64 08 


E604 


859 


OUT 


ACHC . AL 


64 OA 


E4 04 


860 


IN 


AL, ACHC 


64 OC 


8AE8 


861 


MOV 


CH, AL 


64 OE 


A03C07 


862 


MOV 


AL , BVTE PTR CEKTRN_S 


641 1 


8 ADO 


863 


MOV 


PL, AL 


6413 


8AC3 


864 


MOV 


AL,CH 


6415 


DOCO 


865 


ROL 


AL 


6417 


DOCO 


866 


ROL 


AL 


6419 


DOCO 


867 


ROL 


AL 


641B 


7207 


868 


JC 


LOV 


641D 


8AC1 


869 


MOV 


AL, CL 


64 IF 


24DF 


870 


AND 


AL, 1 1 01 1 1 1 1 8 


6421 


E90700 


871 


JMP LOZ 














6424 


8AC1 


873 LOV; 


MOV 


AL,CL 


6426 


0C20 


874 


Oft 


AL ,0010000 OB 


6428 


E9O0O0 


873 


JMP 


LOZ 


642B 


A23C07 


376 CO!: 


MOV - 


BYTE PTP £EXTRM_STAT 


64 2E 


8AC2 


877 


MOV 


AL, DL 


6430 


2410 


878 


AHD 


AL, 0001 OOOOB 


6432 


8AE0 


879 


MOV 


AH, AL 


6434 


6AC1 


880 


MOV 


AL / CL 


6436 


2410 


881 


AND 


AL, 0001 OOOOB 


6436 


3AE0 


882 


CMP 


AH, AL 


643ft 


733A 


883 


JNZ 


EXIT 


64 3C 


8AC2 


884 


MOV 


ALj DL 


643E 


2420 


893 


AHD 


AL. 001 000008 


6440 


8AE0 


886 


MOV 


AH, AL 


6442 


8A03 


887 


MOV 


AL,CH 


6444 


2420 


886 


AHD 


AL. 001 000006 


6446 


3AE0 


889 


CWP 


AH, AL 


6448 


8AC2 


890 


MOV 


AL,DL 


6440 


2480 


891 


AND 


AL. 10000000B 


644C 


8AE1 


892 


MOV 


AH . CL 


644E 


80E490 


893 


AND 


AH, 1 OOOOOOOB 


6431 


32E0 


394 


XOR 


AH. AL 


64^3 


7321 


393 


J HZ 


EXIT 


6433 


BAC.1 


896 TXJJNDRN* 


MOV 


AL, CL 


6437 


2444 


897 ~ 


AHD 


AL 01 0001 008 


6439 


3C40 


898 


CMP 


AL, 01 0000006 


643B 


7319 


899 


JNE 


EXIT : 


645D 


8028 


900 


MOV 


AL, 001010008 


643F 


E604 


901 


OUT 


ACHC* AL 


6461 


881 OOE 


902 


MOV 


AX, 3600 


6464 


BA5AFF 


903 


MOV 


DX, 0FF3AH 


6467 


EF 


904 


OUT 


DX,AX 


6468 


B801E0 


903 


MOV 


AX,1110000000000001B 


646B 


BA3EFF 


906 


MOV 


DX, OFFSEH 


646E 


EF 


907 


OUT 


DX,AX 


646F 


8B0300 


906 


MOV 


AX, 001 IB 


6472 


BA32FF 


909 


MOV 


DX,0FF32K 


6473 


EF 


910 
911 i 


OUT 


DX,AX 






912 iXITi 


MOV 


AL, 0001 OOOOB 



:NOT TX.UNC«EPPUN 
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6476 B038 
6478 E604 
647A B80C0O 
6470 8A22PF 
6480 EF 



6481 
6484 
6487 
64 8 A 
648B 
648C 
648D 



880000 

A21807 

A31407 

61 

9D 

FB 

CF 



6300 9C 
6S01 60 
6302 8B1E1207 



HEWLETT-PACKARD: 


8086 




SOURCE LINE 




913 ; 

914 EXIT t 

913 
916 
917 
918 


OUT 

nov 

OUT 

nov 
nov 

OUT 


919 ; 

920 

921 

922 

923 

924 

923 

926 




nov i 
nov i 
nov 

DB 

POPF 
STI 
I RET 


927 






928 






929 




* 


930 






931 






932 






933 






934 






935 






936 






937 






938 






939 







Asftnt>Ur 



ACHCAL 

AUOOIMOOOB 

ACHC.AL 

AX, 12 

DX,0FF22H 

DX,AX 



61H 



6306 

6308 

63 OA 

65 OB 

63 OD 

6310 

6311 

6313 

65t6 

6317 

631 A 

63 ID 

651 E 

6321 

6324 



E400 
8607 
43 

6BC3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

B8FFQ0 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



t 

HON: 



6525 8038 
6527 E604 



940 
941 
942 

943 i 

944 

945 ; 8899*89 

946 ; 

947 i 

948 

949 
930 
931 
952 
933 
934 

955 
936 
937 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 



IKTR 0- 

ORG 
CLI 



06500H 



-FIRST RX. 
PUSHF 
DB 

nov 

IN 

nov 

INC 

nov 
nov 

OUT 

nov 
nov 
our 
nov 
nov 

OUT 

nov 
nov 

OUT 



IHT SNORt — 

6 OH 

BX.UORD FTP tPACE_SW3 



AL , ACHD 
CBX1 . AL 

b:; 

AX,8X 

DX,0FFC4H 

DX,AX 

AL.02H 

DX,0FFC6H 

DX.AX 

AX, 255 

DX,0FFC8H 

DX,AX 

AX,0A246H 

DX, OFFCAH 

DX,AX 



1ST DATA INPUT 



jDrtA START 



IN SEFV. LATCH RESET 

n0 V nL> 001 11 0006 

OUT ACHC,AL 



9 



255 

HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



01 67237 



652? B80COO 
632C BA22FF 
632F EF 
6330 61 
6931 9D 

6332 FB 

6333 CF 



6600 9C 

6601 60 

6602 E8640Q 

6603 7236 
6607 83060A0001 
660C 8316080000 
6611 8B361207 

6613 8B1C 
6617 3B1E0014 
661B 7419 
661D 81FBFFFF 
6621 7413 
6623 83FB0O 
6626 73 1E 

6628 A10014 

662B 234403 

662E 3B4403 

6631 7313 



6633 83C605 

6636 89361407 

663A 81C60001 
663E 8IE60033 
6642 89361207 



6646 
*6648 



B038 
E604 



664A B80COO 
6640 BA22FF 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
990 
981 
982 
983 
984 
983 
986 
987 
988 
989 
990 
991 
992 
993 
994 
993 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1004 
1003 
1006 
1007 
1008 
1009 
1010 
1 011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1023 
1026 



nov 
«ov 

OUT 
DB 

popp 

STl 
XRET 



AX. 12 

DX,0PF22H 
OX, AX 
61H 



t 999999 



IMTR 0 

"Special R*. 
ORG 
CLI 



intr. " 

0660 OH 



HDLC Rsc Interrupt Operation 



RX_INTERRUPT: 



RX RCV: 



PUSHF 
DB 6 OH 

CALL RX.RECEIVE 



ALOHA CHECK: 



MY.ALOHAt 

MY_ADRS i 

t 



JC RX_CRC_ERR 


♦ 
* 


CRC Error- 


AOD WORD PTR CRX_CRC_OK_YO+23 , 1 






ADC WORD PTR CEX_CRC_OK_Y03 , 0 






MOV SI,tPAGE_$U3 






MOV BX,CS1) 


i 


BX ■ Receive Address 


CMP BX,EECU_ADDRESS3 






4Z HY_ADRS 






CUP BX, OFFFFH 






J2 HY_ADRS 


i 


Glob*) Address 


CMP BX,0 






JN2 RX_RET 








» 


SI ECU H Address 


MOV AX,tECU_AM>RESS3 


*■ 
* 


+ 1 L 


AHD AX,CSI*33 


* 


♦2 T*. Length 


CMP AX, CSI+33 


* 
J 


♦3 mask h Address 


JN2 RX_R£T 


% 
> 


♦4 L 




* 


+3 Pef . H Address 




# 


+6 L 




t 


♦7 Re*l T* Length 


ADD SI ,3 


1 
■ 


Aloha Address 



MOV C ECHO_B ACK_FL AG 1 * S I 



: ECHO Back Buffer Address 



RX_RET t 
I — 



ADD 
AHD 
MOV 

MOV 
OUT 



MOV 
MOV 



SI,100H 
St,3300H 

WORD PTR CFAGE_$W3.$I 

AL, 001 1 1 000B 
ACHCAL 

AX, 12 
DM, 0FF22H 



256 
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6630 

6631 

6693 

6655 

6657 

6639 

663A 



EF 

B001 

£604 

B00F 

E604 

61 

9D 



665B FB 
663C CF 

663D 8306060001 
6662 8316040000 
6667 EBOD 



6669 
666A 

6*or> 

6670 

6671 

6673 

6675 

6677 

6679 

667B 

6670 

667F 

6681 

6683 

6685 

6687 



90 

B844A0 

BACAFF 

EF 

B001 

E604 

E404 

DOCO 

DOCO 

8030 

E604 

B040 

E604 

8020 

E604 

C3 



6633 B80080 
668B BAZ2FF 
66 ?E EF 
668F C3 



6*01 

6702 

6705 

6708 

670* 

67 OC 

67 OF 

6710 

6713 

6*716 



9C 
60 

B8100E 
BA5mFF 
EF 

B80160 
BA5EFF 
EF 

860800 

BA32PP 
EF 



HEWLE T t-PACKMPDr 3086 Aar*<hbUr 
50LIFCE LINE 



1 027 
1 028 
1029 
1030 
1031 
t 032 
1033 

1034 t 

1035 
1036 
1037 ; 

1033 P: J ._CPC_ERPi 
1039 



6717 8028 
671? E604 



1 040 
1 041 
1042 
1 043 
1 044 
1045 
1046 
I 047 
1 048 
1 04? 
1050 
1 051 
1032 
1 0S3 
1054 
1 055 
1056 
I 057 

tose 

1039 
1060 
1061 
1062 
1063 
1064 

1065 

1066 

1067 

1 068 

1069 

1070 

t 071 

1072 

1073 

1074 

1073 

1 076 

1077 

1078 

1 079 

1080 

1081 

1082 

1083 



p>: 



FECEI U E: 



OUT 




D < . »X 


nov 






OUT 






MOV 




fit AAOOI 1 1 1 B 


OUT 




M*-MC . **U 


DB 






POPF 






ST1 






I PET 






ADD MOPP 


FTP 


rp.* for PPP1P*£1 


ADC WOPD 


PTP 


£c >3 Pt.JEPPQPl - 0 


JHP PM_RE T 




HOP 






nov 




A^t.0«044H 


nov 




d::.offc*h 


OUT 




d::.a;: 


nov 




*L. OOOOOOOlC 


'.»UT 




m«. HC , *L 


IN 




AL - mCHC 


POL 




AL 


POL 




AL 


MOV 




«L .001 1 00008 


OUT 




ach»: . ML 


MOV 




AL> 01 OO0000B 


OUT 




hCHC . AL 


nov 




AL.00100000B 


OUT 




achc.ml 


PET 







Dn» 'STOP 



:3,TuTij£ IHPOT 

:EPP0P PE^ET COM 
:RESEP CPC CECI'EP 



EOl 



""HON 

nov 

MOV 

OUT 
PET 



SPECIFIC 



EOI 

«::,900oh 

D". 0FF22H 

d:: a^ 



: TlMf P_1 

;99*9 



T>;_D I S ABLE_ c O»J r IME 
I II TP 



OPC 


067 OOH 


CLE 




PUSHF 




DB 


6 OH 


nov 


«:;. 1600 


nov 


D:!.0FF5AH 


OUT 




MOV 


A::. 01 1O00O000O00001B 


nov 


d::.off5Eh 


PUT 


d; 


nov 


AH .10116 


nov 


d:;,off32h 


OUT 


dx.ax 






nov 


AL, 00101000B 


OUT 


«CHC . AL 
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HEWLETT-PACKARD i 8066 A««»bler 



SOURCE LINE 



6710 
6710 
671F 
6722 
6724 
6729 
6727 
6729 



8003 

E604 

A03E07 

2401 

F8 

OOCO 

OCEO 

E604 



672B BOOt 
6720 E604 
672F B020 
6731 E604 



6733 
6735 



B080 
£604 



6737 
673ft 
6730 
673E 
6741 
6744 

6747 
6748 
6749 
6?4A 



BA22FF 
B80800 
EF 

B80000 

A21807 

A31407 

61 

90 

FB 

CF 



7C00 B83FF8 
7C03 BAA OFF 
7C06 EF 

7C07 EAOOOO0OF8 



7FF0 EAOOOOCOFF 



0300 
0301 



90 

E80000 



0B4 

089 

086 

087 

088 

089 

090 

091 

092 

093 

094 

099 

096 

097 

098 

099 

1 00 

101 

1 02 

103 

1 04 

109 

1 06 

107 

108 

1 09 

110 

til 

112 

113 

114 

119 

116 

117 

118 

119 

120 

121 

122 

123 

124 

129 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 
139 
140 



MOV 
OUT 

nov 

AND 

CLC 

ROL 

OR 

OUT 



AL, 000001 01B 
ACHC,AL 

AU8YTE PTR CTEWP_R_CHJ 
AL, 0 000000-1 B 

AL 

AL, 111 000008 
ACHC,AL 



RTS OFF- 



01 ft- 



PTR 

nov 

OUT 

nov 

OUT 

PTR Oft 

MOV 

OUT 

PTR Oft 

MOV 

OUT 



AL, OOOOOOOf B 
ACHC , AL 
AL, 00101 1 01B 
ACHC, AL 



AL, 1 OOOOOOOB 
ACHC, AL 



At/ 0001 00OOB 
ACHC, AL 



???*???? 



MOV 
MOV 
OUT 
MOV 
MOV 
MOV 
DB 

POPF 
ST I 
IRET 



DX, 0FF22H 
AX, 08 
DX,AX 
AX, 0- 

tTX_BUSY_FLAC3,AL 
CECWO_BACK_FLAC3 , AX 
~ 61H 



jTx end flag 



ORG 
MOV 
MOV 
OUT 
DB 



'SET UP UCS 

07C 0 OH 
AX,0F83FH 
DX, OFF A OH 
DX,AX 

0£»H, 0, 0, 0, 0F8H 



;JUMP TO OFBOOOH 



ORG 
DB 



07FF0H 

OEAH, 000H, OOH, OCOH, OFFH 



tJUHP TO OFFCOOH 



; 



HAJIMERUYO I 



ORG 3 OOH 
NOP 

CALL POUER_DET_CMD 
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0304 
0307 
03 OA 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE 2 009 

EBOOOO 

72F8 

BE2008 

8A4401 

3C01 

73EE 

EBOOOO 

BE2003 

EBOOOO 

72F8 

BE2008 

8A4401 

3C01 

73EE 



0328 8A74 02 
032E 82 10 
0330 DOCE 
0332 7363 



0334 
0333 
0339 
033C 
033F 
0342 
0345 
0347 



32 

88162C07 

E80000 

EBOOOO 

BE2008 

E80000 

72F8 
BE2008 







034A 


B0O4 


034C 


3A44 01 


034F 


73EE 


0331 


8A4402 


0334 


3A062C07 


0338 


7^E5 


035A 


8000 


033C 


3A4403 


033F 


742D 


0361 


9A44 04 


0364 


24F8 


0366 


73D7 


0368 


8A34 03 


036B 


EBOOOO 


036E 


80E280 


0371 


74 OE 


0373 


8A262607 


0377 


80E401 



HEWLETT-PACKARD* 808* Artenbler 
SOURCE LIKE 



1141 HAJ1ME1: 

I 142 

1 143 

1144 

1143 

1 146 

1147 

1148 ) 

1 149 

1 130 H0N8AN1 i 

1131 

1 132 

M33 

1134 

1133 

1 136 

1137 > 

1 138 

1159 

1160 DROP_IHIT_LP 
1161 

1162 l 

1163 DEV_IMIT_LP: 
1 164 

1163 
1166 

1167 DEV_P.E$P_WT i 

1168 

1169 

1170 

1171 

1172 

1 173 

1 174 

1 173 

1176 

1177 

1178 ; 

1179 

t 180 

1 181 

1182 ; 

1183 

1 184 

1185 

1186 ; 

1187 

1 188 

1189 

1 190 i 

1191 

1192 

1 193 

1194 

1193 

1 196 DEV_SW_1 : 
1197 



nov Sl,FROM_0BF_8F 
CALL LOAD_ FROM.DROP 
JC HAJIME1 
MOV SI,FROM_OBF_BF 

MOV AL,tSI+l3 

JH2 SajImEI I IF *«,pon.e <> Power Det. Then U.U 

CALL POyER.DET.CHO 
HOV SI . FROM_OBF_BF 
CALL LOAD_FROM_DROP 
JC HONBAN1 
MOV SI,FROK_OBF_BF 
MOV AL, 131+13 

JHZ HOHBAM1 > IF *«Pon»e <> Pow«r'D«t. Then 

• DH * Power Detect Date 
, DL - 1»t 1D.BYTE I OH 



MOV DH,tSI*23 
MOV DL,10H 
ROR DH 
JNC DRP^HEXT 



; IF CY-0 Then Power Down 



PUSH DX 

MOV 1 JD_ BYTE3 #DL 
CALL ID_DROP_DEVICE 
CALL SPU_STATUS_REQ 

mov 3i,fr0h_0bf_bf 
call load_froh_drop 
jc dev_resp_ut 
mov siTfrom_obf_bf 



MOV AL,4 

CMP AL,tSI+13 

JHZ DEV_RESP_>»T 

MOV AL,tSI+23 
CMP AL.CID_BYTE3 
JHZ DEV_RE3P_WT 

MOV AL,0 

CMP AL,CSI+73 

JZ DEV MEXT 



SI Length 

♦1 Co»»*nd 

♦2 ID — BYTE 

♦3 Byte Count 

♦4 Data 



IF CSI+13*4 Then 04 Coaatand 



IF CMD HEQ St»tu* Then We it Loop 



; VLF Error C Device Of f > 



HOV AL, 181*43 
AHD AL» 0F3H 
JHZ D£V_RESP_UT 



MOV DL,CSI*33 



i Stfttus Response d«n*i 

■ 

P 

CALL CONV_5W_BIT_AL 

; IF <7>»0 Then Converter SU-0 



<<< DL » Status >>> 

SI COHVSEL ( Dr©p_N0. 

AL < Device > 



AHD DL,80H 
JZ OEV_SW_0 
MOV AH* CDROP_.NO 3 
AND AH,1 



* 
9 

* 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



037 A 
037C 
037E 
038 1 
0383 



7309 
0804 
E90400 
34 3F 
2004 



0383 E80000 
0388 E80000 
0388 E80000 

038E 3A 
038F 80C208 
0392 80FA30 
0395 729D 



0397 
039A 
039C 
039F 
03ft t 
83A4 



80E207 
FEC2 

eoFfloe 

7305 
80CA1 0 
EB8A 



03A6 E80000 



03A9 
03AC 
0380 
03B3 
0387 
03BA 
03BE 
03C1 
03C3 
03C8 
03CC 



E80000 

FE 0624 07 

E80000 

FE 0624 07 

E80000 

FE06240? 

E80000 

FE 0624 07 

E80000 

FE 0624 07 

E80000 



DEV SW 0: 



D£V_CLR : 



DEV^NEXT t 



1 198 
1 199 
1200 
1201 
1202 
1203 
1204 
1203 
1206 
1207 
1208 
1209 
1210 
1211 

1212 j 

1213 DRP.NEXTi 
1214 

1213 
1216 
1217 
1218 
1219 
1220 
*22l 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1233 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1243 
1246 
1247 
1248 
1249 
1250 
1251 
1232 
1233 
1234 



JNZ DEV CLR 
OR t$I),AL 
JHP DEV_CLR 
XOR AU3FH 
AND ISI3,AL 



CALL SPU.RELAY_OFF 
CALL SPU_CLE*0>ISP 
CALL EVENT LED OFF 



t IF ODD Drop Then Converter SW»0 Else Abnorm* 



POP DX 
ADD DL,8 
CHP DL,30H 
JC DEV_INIT_LP 

AND DL,7 

INC DL 

CHP DL,6 

JNC POLLINC_SE0 

OR DL , 1 OH 

JHP OROP INIT LP 



; 00*w *ODD 
J 0011 ODDD 

; IF D«vice<6 Then Next Device 



Next Drop 

IF Drop>3 Then Ne*t Operation 
Next Device St»rt fro» "2" 



POLLlNC_SEOt CALL DROP_HAP_SET 

CALL D€VICE_I1AP SET 
INC BYTE PTR CCONV^NOJ 
CALL DEVICE HAP SET 
INC BYTE PTR IC0NV_NOJ 
CALL DEVICE HAP SET 
INC BYTE PTR tCONV NOJ 
CALL DEVICE_HAP SET 
INC BYTE PTR CC0NV_N0J 
CALL DEVICE HAP SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE_HAP_SET 



;» 






i ■ 






j» 


DROP 


0 










DROP 


1 










DROP 


2 










DROP 


3 










DROP 


4 










DROP 


3 



'+ Main Routli 
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HEWLETT-PACKARD r 8066 Assembler 



03CF E82C01 
03D2 £81100 
03D3 7205 



0307 
03DA 



E8CD04 
7303 



03DC 
03DF 



E60000 
EBEE 



0321 
03E4 



E 829 03 
EBE9 



03E6 E8FBO0 
03F9 7202 
03EB F8 
03EC C3 

03ED FF06FCIF 



SOURCE LIME 

1233 ; 

1236 MAlN_L0OPi 

1237 

1238 

1239 

1260 

1261 

1262 

1263 j 

1264 DROP_ACCES$i 
1263 

1266 
1267 
1268 
1269 

1270 > 

1271 KEY APPL1CAT» 
1272 

1273 
1274 
1273 
1276 
1277 ; 

f278 ECU_ADRS_NEWt 

1279 

1280 

128! 

1282 

1283 

1284 

1283 
1286 
1287 
1288 

1289 j 

1290 ; ************ 

1291 J 

1292 TIrtE*S_OPERAT: 
1293 

1294 
1293 

1296 ; 

1297 TIh*ER_YO s 

1298 ; 



CALL FORWARD_CflD_CK 
CALL TIMER.OPERAT 
JC KEY_ APPLICAT 



Cy Flag » I Active 



CALL DROP_RESPONSE 
JNC ECU_ADRS_MEW 



Response no k a i shako 
> Shori Nshi 



CALL KEY_OPERAT ION 
JMP HAINJ-OOP 



> Key shori 



CALL ECU_ADRS_READ 
JMP MAIN_L00P 



Subrout: 



CALL TIHER__CHK 
JC TIHER.YO 
CLC 
RET 

INC WORD PTR CTII1ER_COUNTER3 







1299 








1300 




03FI 


8B16FC1F 


1301 TinER T0B2i 


HOV OX,CTI«ER_COUNTER3 


03F3 


80FA00 


1302 


CUP DL,0 


03F8 


7368 


1303 


JMZ TinER_TYPE„2 


03FA 


80E607 


1304 


ANO DH,7 


03FD 


80FE06 


1303 


CNP DH,6 


0400 


7360 


1306 


JNC TIrtER_TYPE_2 






1307 l 




0402 


B001 


1308 


MOV AL,1 


04 04 


8 ACE 


1309 


MOV CL,DH 


04 06 


D2C0 


1310 


ROL AL,CL 


04 08 


84068007 


1311 


TEST AL # t NOW EVENT 3 



; DH 

; AL 



CONV_N0 
CONV_NO_BIT 



* 



• 



i 



i 
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SOURCE LINE 



9 



04 OC 


7434 


1312 






JZ TIHER_TYPE_2 


04 0£ 


8700 


1 313 






HOV BH,0 


041 0 


8ADE 


1314 






MOV BL/DH 






1 313 


; 




PAY Channel Vitw 


0412 


BE3000 


1316 






HOV SI, EVENT_CHANNEL 


0413 


03F3 


1317 






ADD SI, ex 


041 7 


8AIC 


1318 






MOV BL, CSI 3 ; BL - EVENT \ 


04 1 9 


BE 00 06 


1319 






MOV SI,ES_EVEHT_TIMER t Counter Up 1 


041C 


8AE6 


1320 






HOV AH, DH 


041E 


8000 


1321 






HOV AL,0 


0420 


01C8 


1322 






ROR AX 


0422 


03F0 


1323 






ADD SI, AX 


0424 


268A20 


1324 






mov ah,esi tsnrBx: 


0427 


80FCF8 


1323 






CUP AH, 0F8H 


Q4Zh 


7336 


1 326 






JNC TIMER TYPE 2 


042C 


26800008 


1327 






ADD BYTE PTR ESiCSntBXJ,8 


0430 


268038F8 


1328 






CMP BYTE PTR ES i CSI 3 CBXI , 0F8H 


0434 


722C 


1329 
1330 


; 




JC T I MER_T YPE_2 


0436 


800E8007CP 


1331 






OR BYTE PTR CN0tt_EVENT3 , OCOH 


043B 


80CE1 0 


1332 






OR DH,10H 


043E 


88362807 


1333 






HOV £IC_BYTE3,DH 


0442 


E80000 


1334 






CALL C0NV_T0_DR0P 


0443 


E80000 


1*333 
1336 


; 




CALL ID_DR0PJ>EVICE 


0448 


A02E07 


1337 






HOV AL,CC0NV NO BIT3 


044B 


343F 


1338 






XOR AL > 3FH 


044D 


20068107 


1339 






AND BYTE PTR CBEF0R_EVENT3 , AL 






1340 


% 






0431 


BE3000 


1341 




■ 


HOV SI.EV£HT_CHANNEL 


- 0434 


03362407 


1342 






ADD SI,CCONV HO 3 


0438 


8A>C 


1343 






HOV BL,ESI3 


0430 


B700 


1344 






HOV BH,0 


043C 


E80000 


1343 






CALL BINCEC LED 


043F 


E80000 


1346 
1347 


i 




CALL RUM_CONVERTER 


0462 


8B1EFC1F 


1348 


TIMER TYPE 2i 


HOV BX,CTIMEP_CQUNTER3 


0466 


81E3FF0F 


1349 
1350 


J 




AND BX # OFFFH 


04 6 A 


81FB0004 


1351 






CMP BX,ES BACK UP 2 ; 1024 


046E 


734C 


1332 






JNC TIMER TOB 


0470 


81F80002 


1333 






CMP 8X,ES BACK UP 1 ; 312 


0474 


721B 


1354 

1 333 


; 




JC MOV_t_ST 


0476 


268 A 07 


1336 


MOV_2_ND i 


HOV AL,ESitBX+ES_BACK UP 3 : BX ■ 


0479 


2688870002 


1337 






HOV ESt tBX+ES_BACK UP~I3,AL 


04 7E 


733C 


1338 






JHZ TlMER_TOB ™ 


0480 


26C7060002 


1339 






MOV WORD PTR ES:CES BACK UP 13 , 0A5A5H 


0487 


26C7060004 


1360 






HOV WORD PTR ES:CES BACK~UP~23,0 


048£ 


E92BO0 


1361 
1362 


t 




JHP TIMERJTOB 


0491 


83FB04 


1363 


M0V_l_STt 


CHP BX,4 


0494 


7214 


1364 




JC HOV_1 INIT 


0496 


8A07 


1365 






HOV AL,CBX3 


0498 


2688870002 


1366 






HOV ES 1 £ BX+£S_BACK_UP_1 3 . AL 


0490 


2630060202 


1367 






XOR ES 1 1 ES_B ACK^UP^I +23 , AL 


04A2 


2600060302 


1368 






ADD ES 1 1 E S_B ACK_UP~1 *3 3 , AL 



«w Channel 
P*y ? 



312 - 1023 
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04A7 £91200 

04AA 26C6870002 
04fl0 83FB00 
04B3 7307 
0483 26C7060004 



04BC 
04C0 
04C4 
04C6 
04C9 
04pB 
04CE 
04D0 
0402 



81E33F00 
881E2807 

02DB 

BE0003 

8B00 

3DFFFF 

7412 

FF08 

73 OE 



04D4 8100 
04D6 88 OE 89 07 
04DA E80000 
04DD E80000 



04E0 
04E1 



F9 
C3 



04€2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 

04F3 
04F8 
04FB 
04FC 
04FD 



BA66FF 
ED 

092000 
F8 

74 OF 
B80008 
8A62FF 
EF 

B801CO 
BA66FF 



F9 
C3 



HEWLETT-PACKARD i 8 086 Assembler 
SOUPCE LIKE 

JMP TIMERJTOB 



1369 

1370 t 

1371 hOV_1_IHlTt 
1372 

1373 
1374 
1373 i 

1376 TIMERJTOB: 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1385 I 

1386 

1387 

1388 

1389 

1390 ; 

1391 TIMER.ACTIVEr 
1392 

1393 l 

1394 

1393 

1396 TIMER_SLEEPt 

1397 

1398 

1399 l 

1400 ; *********** 

1401 t 
1402 



MOV BYTE PTR ES t CBX*ES_BACK_UP_1 3 , 0 
CMP BX,0 

UN2 TIMERJTOB ^« A « U 
MOV WORD PTR ES t tES_BACK_UP_2I. OAS ASH 



AND BX,3FH 

MOV CIC_BYTE3,BL 

ADD BL,8L 

MOV S I , T I HE_T ABLE 

MOV AX,CSI3CBX3 

CMP AX , OFFFFH 

4Z TIMER_SLEEP 

DEC WORD PTR CSI3 CBX3 

JK2 TIMER_SLEEP 

MOV CL,TIMER_OUT_C0DE 
MOV CKEY DATA3,CL 
CALL IC_DROP_DEVICE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET" 



; 00** **** 



; Timer Ua Tuk»w*n*i 

; < — - Jik«n desuyo 



Timer Counter Check ****** 
—-SUBROUTINE FOR COUNT SEC' 



1403 TlMER_CHKi 

1404 

1403 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

14t3 RETTIM2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



MOV 


DX, 0FF66H 


IN 


AX, OX 


TEST 


AX, 002 OH 


CLC 




4Z 


RETTIM2 


MOV 


AX, 080 OH 


MOV 


DX , 0FF62H 


OUT 


DX.AX 


MOV 


AX. 1 1000000000000018 


MOV 


DX.0FF66H 


OUT 


DX, OX 


STC 




RET 
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HEWLETT-PACKARD: 8086 Arseabler 



SOURCE LINE 



04FE 8B361407 

03 02 83FE0O 

03 03 7303 

0307 E90102 

050A C7061 40700 
0310 864403 
0313 3C80 
0513 7333 
0317 3C20 
0519 7303 
031B E98301 

051E 74 OA 
0320 3C30 
0322 7403 
0324 E9E40t 

0327 E9D6FA 



032A 
032P 
0330 
0333 
0337 
053A 
053D 
0340 
0341 



8A44 04 

A22907 

8A6405 

88268907 

E80000 

E80000 

E80000 

F9 

C3 



0342 SB 
0543 03D8 

0343 8A44 03 

0348 33 

0349 C3 

034A 2C80 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
• 1448 
f449 
1430 
1431 
1432 
1453 
1434 
1435 
1436 
1437 
1438 
1459 
1460 
1461 
1462 
1463 
1464 
1463 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1473 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



t 

• ************* 



FORWARD CMD CK: 



********** ***>*r***Mt*r*,»****w * + « 

HDLC Forward Command ^ 



FORWARt>_COHE: 



«OV SI,CECHO_BACK FLAG 3 

CMP $1,0 

JHZ FORUARD_COME 

JMP TX_CCC_N_R£T 

MOV hfORD PTR CECHO BACK FLAG 3,0 
MOV AL,tSI+33 
CMP AL,80H 
JNC FORWARD CMOTBL 
CMP AL,20H " 
JNC CCC_CMD_20_7F 
-iMP CCC_DROP_CMD 



i SI**Dat* Buffer Addres. 

I *0 — - ECU H Address 

; *1 L 

; *2 Rx Data Length 

} 4-3 Conaand 



CCC_CMD_20_7F: 



COLD_STARTi 
f 

FORCED KEY i 



FORUARD_«fUMP t 



JZ FORCED KEY 
CMP AL,30H 
J2 COLD START 
JMP TX_CCC_N_RET 

JMP RUN 

HOV AL, CSI+43 
MOV EIC_BYTE3.AL 
MOV AH,tSX*S3 
HOV CKEY_DATA3,AH 
CALL IC_DROP DEVICE 
CALL CONV_To"dP-OP 
CALL KEY_OPERATION 
STC 
RET 

POP BX 
ADD BX,AX 
MOV AL # CSI*33 
PUSH BX 
RET 



; 00 - IF C orotund 
; 20 - 7F Connand 



Cold Start 



I 



FOPUARD_CMDTBLt SUB AL,80H 
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SOURCE LINE 



054C 
034 F 



23FCO0 
EOF OFF 



0532 
0533 
0556 
0339 
035A 
0350 
035E 
0361 
0362 
0563 
0566 
0369 
036A 
056D 
056E 
0571 
0572 
0575 
0576 
0379 
057A 
037D 
037E 
0381 
0382 
0383 
0586 
0589 
058A 
058D 
0S8E 
0591 
0592 
0593 
0396 
0399 
039A 
05 9D 
03 9E 
05At 
QSA2 
03 ft 3 
03A6 
05A9 
03AA 
05AD 
03AE 
05B1 
05B2 
0SB5 
03B6 
03B9 
03BA 
05BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

£96201 
90 

E95E01 
90 

E95A01 
90 

E95601 
90 

E95201 
90 

E94E01 
90 



1483 
1484 

1485 I 

1486 CCC.CHD. 
1487 

1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 

1496 
1497 

1498 

1499 

1500 

1501 

1502 

1503 

1504 

1303 

1306 

1307 

1308 

1309 

1310 

131 1 

1312 

1313 

1314 

1313 

1316 

1517 

1318 

1319 

1320 

1321 

1322 

1323 

1524 

1323 

1326 

1527 

1528 

1329 

1530 

1531 

1532 

1533 

1534 

1333 

1536 

1337 

1538 

1339 



AMD AX, OFCH 

CALL FORWARD. JWP 



JttPTBL : JMP 
HOP 



SEND_FUNC_MOD 



JMP 
NOP 
JMP 
HOP 

jmp 

HOP 
JHP 
HOP 

jup 

HOP 

jup 

HOP 
JHP 
HOP 
JHP 
HOP 
JMP 
NOP 
JHP 
HOP 
JMP 
NOP 
JHP 
NOP 
JHP 
HOP 
JHP 
NOP 
JHP 
HOP 
JHP 
NOP 
JMP 
NOP 
JHP 
NOP 
JHP 
HOP 
JMP 
NOP 
JHP 
NOP 
JHP 
NOP 
JMP 
NOP 
JHP 
NOP 
JMP 
NOP 
JHP 
NOP 



SEHD_RESPOHSE 



PAY_GROUP_l 
PAY_GR0UP_2 
TX_CCC_M_RET 
TX_CCC_N_RET 
TX_CCC_N_RET 
TX_CCC_H_RET 
TX_CCC_H_RET 
TX_CCC_N_RET 
TX_CCC_N_RET 
TX_CCC_H_RET 
TX_CCC_H_RET 
TX_CCC_M_RET 
TX_CCC_H_RET 
TXJCCC_N_RET 
TX_CCC_N_RET 

TX_CCC_H_RET 
TX_CCC_H_RET 
TX_CCC_N_RET 
TX_CCC_H_RET 
TX_CCC_N_RET- 
TX_CCC_N_PET 
TX_CCC_N_RET 
TX_CCC_H_RET 
TX_CCC_N_RET 
TX_CCC_N_RET 



, 8 OH - 
i 84H - 
j 88H - 
; 8CH - 
; 90H - 
j 94H - 
; 98H « 
) 9CH " 
; A OH • 
I A4H 
: A8H 
; ACH 
; BOH 
: B4H 
; B8H 
; BCH 
; COH 
; C4H 
: C8H 
: CCH 
: DOH 
: D4H 
} D8H 
; DCH 
; EOH 
S E4H 
; E8H 



CIno3 
CI no 3 
Unol 
Clnol 

tlnoJ 
CI no) 
Clnol 
tlnoJ 
CB«nJ 
CB*n3 
CB*n3 
C8*n3 







* 




265 


01 67237 
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* 








■ 

SOURCE LINE 










1340 




jmp tv rrr M RET i prM 






90 


1941 




MOP 




QSC2 


E9S3 0D 


1542 




JKP ECHO BACK CMD • F OH 




n^rs 

VJL J 


7 V 


• 

1343 




NOP 








1344 




JMP F0RCED_TUNE ; F4H 




03C9 


90 


1343 




NOP 




05CA 


b / vn V v 


1346 




JMP D I SPL AY_MEM0R Y ; F8H 




03CD 


90 


1347 


* 


NOP 




03CE 


E99300 


1348 




JMP ST0RE — MEMORY ; FCH 








1349 


; 










1350 




S*nd Function Rcsponfs o**********************-!.^.* 






1351 


j 






05DI 


2403 


1352 


SEND_FUNC_M0D : 


Mill/ ML * J 




05D3 


74 07 

V ^e v ■ 


1533 








U «al L/ W 


3C01 


1354 




^nr Mis « i 






f H W 


1555 










C7*r Hi 


1556 




JMr TX_CCC_N_RtT 


; 82 — B3 Comnfind 






1557 


» 






05DC 


8A64 04 


1558 


S_F_M_$ET: 


nOV AM / I 5 1 +4 J 


; 80 Con>n*and 


03t>r 


882630 Oo 


1559 




hau recur, cuoni ci au 






CO,9*X ft * 


1360 




IHP TV t*t*r U DCT 








1361 


i 






V9CD 




1362 


S_F_n_CLR : 




■ v & ^_ _^m! 

f 81 tooatno 


V O W W 




f363 




nuv l acW M InPCAJ , Hrl 






P91 Cfll 


1564 




IMP TV ^rr 1 U DCT 








1563 


* 






03EF 


8A263308 


1366 


SEND_RESP0NSE : 


MOV AH, [SEND INDEX 3 


; 84 - 87 Command 


05F3 


fiOFCOO 


1567 




CMP AH,0 


* 


V»7~0 


74 f F 


1568 




JT N0.SEND 






OHM UO 


1569 


YE3_SEND: 


MOV AH.CSI+33 






009£ 7j( no 


1570 




M0y tSEND_CMD_RESP3,MH 




05FF 


24 93 


1371 




AND AL.3 " " 




n£ n * 
Ub 0 ■ 


AO t £. A-? 


1572 




MOV CREVERS_CHANEL3,AL 




A* 

0604 


A^ A A 

FE 063308 


1573 




INC BYTE PTR CSEND INDEX 3 




06 08 


rE 06 33 08 


1574 




INC BYTE PTR CSEND INDEX! 




n*c «r 
Uo UV 


BCl • AO 


1375 




MOV SI,SEHD_ADDRESS 




Do Ur 


HI U U 1 •* 


1576 




MOV AX, CECU_ADDRESS3 




flfil ? 
wo • * 


89 04 


1577 




MOV CSI3.AX 






£906 00 


1378 




JMP TX.CCC_RUN 








1379 


• 
* 






tlA. 1 7 


par i a a 


1380 


N0_3END : 


JMP TX.CCC_N_RET 








1381 


i 










1582 












1383 


* 

t 






Ub 1 M 




- 1384 


ECH0_BACK_CMD: 


AND AL,3 


; Command >« OF OH 


flA 1 f- 


h* lew* 


1585 




MOV CREVERS_CHmNEL3.hL 


; Reverse Channel Conn and 


Oolr 


At A A t ^ 


1586 


ECH0_BwCK_SURU : 


MOV AX, CECU_ADDRESS3 




Ubxc 


HQ ft A 
07 V 4 ! 


1587 




MOV tSI3,AX 




U624 


cor £ a n 


1588 




JMP TX CCC RUN 








1589 


• 










1390 




D i Mp 1 ay ntBOry * 






1591 


* 






062? 


8B5C05 


1592 


DI SPL A Y — MEMORY! 


MOV BX.CSl+53 ; 


<<< Display Memory >*> 


062ft 


8A44 03 


1593 




MOV AL,CSI*33 


062D 


A20314 


1394 




MOV £TX_C0HMAND3 * AL 




0630 


8A4404 


1393 




MOV AL>CSI+4J , SI 


ECU Address H 


0633 


BE 0414 


1596 




MOV SI # TX_BUFFER ; -M 


ECU Address L 
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- 




• SOURCE LINE 




0636 


A20214 


• 397 






0639 


81FB0080 


1398 




CUP BX~8Q0QH 2 


063D 


731 0 


1399 




JNC D 1 SP MEM S3 1 7 


063F 


8A27 


1600 


TX_TRN$2: 


MOV AM fBX3 I 


0641 


8824 


1601 




MOV t£I3*AH 1 


0643 


46 


1602 




i roc- 9i * 


06*4 


43 


1603 




T Mr PV 


064S 


PECS 


1604 






0647 


73F6 


1603 






0649 


BE001 4 


1606 




mau e ] cr II ADDRESS 


064C 


E99E00 


1607 




imp TV prr PllM 






1608 


i 




064F 


81E3FF7F 


1609 


DISP_MEH_3317i 


our» pv 7CCCU * 
HMw Ooi f r rr n « 


0673 


268A27 


161 0 


TX_TRNS3 : 




0636 


8824 


161 1 




MOV rsn AM 


0639 


46 


1612 




4 fib 9 £ 


0639 


43 


1613 






063ft 


FEC8 


1614 




ftcr at 


065C 


75F3 


1613 




111* TV TDUC? 


06SE 


BE0014 


1616 




MA* J ^ T CPU Aft^CCC 

nOV SI , ctU — HPUKfcao 


066 1 


E989 00 


1617 




JnP tx_ ccc_kun 






1618 


• 

9 




0664 


6B3C03 


1619 


STORE MEMORY: 


MOV BX^CSI+Sj ; 


0667 


8A4403 


1*620 




110V AL,lSI-*3j 


066A 


A20314 


1621 

1 we** * 




u Al k m ^» g A h_* torn 4h 4 V M± I 

HOV C TX — COHHAND 3 * AL 


0660 


8A4404 


1622 




MOV AL, (51+43 / 










* 


0670 


A20214 






MOV CTX_ LENGTHS « AU ; 


0673 


B1FB0080 


t AO* 




CMP BX,3600H I 


0677 


730E 


1 O-c? 




JHC ST0R_MEM..331 7 


0679 


8A6407 


■ DC ' 


ST TRHS2- 


MOV AH,tSJ+73 ; 


067C 


8827 


1 C9fl 




MOV CBX3 , AH 


067E 


46 


f 0&7 




INC SI ; 


067F 


43 


1 630 




IHC BX 


0680 


FEC8 


1631 

0 0 




DEC AL 


0682 


73F3 


1632 




JHZ ST_TRNS2 


0684 


£984 00 


1633 




JMP TX_CCC_M_RET 






1 634 


l 




0687 


81E3FF7F 


1633 


ST0R — HEM_53iri 


ANP BX # /rrrrl 1 


0688 


81FB0001 


1636 




CMP BX # 1 0OH 


068F 


7303 


1637 




JHC ST_TRMS3 


0691 


E97700 


1639 




JMP TX w CCC_M_RET ; 


0694 


8A64 07 


1639 


ST_TRN$3: 


MOV AH,tSI+73 


0697 


268827 


1640 


* 


MOV ESt CBX3 . AH 


069A 


46 


1641 




IHC SI 


069B 


43 


1642 




IHC BX 


069C 


FEC8 


1643 




DEC AL 


069E 


73F4 


1644 




JHZ ST_TRHS3 


06 AO 


E96800 


1643 




JMP TX_CCC_H_RET 






1646 


■ 








1647 




CCC - — > Data Proct«or 






1648 


* 
9 




06A3 


83C602 


1649 


CCC_DROP_CHD x 


ADD SI. 2 


06A6 


E80000 


1630 




CALL L0AD_T0_DR0P 


06*9 


E93FO0 


1631 




JMP TX_CCC_H_RET 






1632 


1 








1633 




Forcad Tuning - — Hth 



♦3 

♦ 4 
♦3 
♦6 



Px Length 
Command 

Tx Length 
Tx Addr«»* L 
Tx Addrev* H 



Back Up Memory Display 



<<< Store Memory >>> 



SI - 
♦ 1 
♦2 
♦3 



♦3 
♦6 



ECU Address H 
ECU Address L 
Px Length 
Co* » and 

St Length 
St Address L 
St Address H 



Back Up Memory Display 



So^owa Interrupt Table 
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SOURCE LINE 



06AC 
06AF 
06B2 
D6B3 
06B8 
06BB 
06BE 

06C0 
06C3 
06C6 
06C9 
06CC 
06CF 



8A4404 
A22807 
EBOOOO 
E60000 
8A3C03 
80FB64 
7312 

EBOOOO 
EBOOOO 
EBOOOO 
EBOOOO 
E80000 
E93900 



0602 E80000 
06D5 E93300 



06D8 
06DB 
06DE 
06E1 
06E3 
06E8 
06EA 



BE0214 

BB0207 

C60441 

C64401 00 

83C602 

B040 

E932FF 



06ED A0»807 
06F0 3C00 
06F2 7317 



06F4 
06F7 
06F9 
06FB 
06FE 
0700 
0702 
0706 
0709 
07 OA 



8A4 C 02 

FECI 

FECI 

80F903 

7302 

Bl 03 

880E1807 

E841FB 

F9 

C3 



070B F8 
07 OC C3 



. 1634 
1633 
1636 
1657 
1638 
1639 
1660 
1661 
1662 
1663 
1664 
1663 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1673 
1676 
1*677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1683 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1693 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
17 03 
1704 
1703 
1706 
1707 
1708 
1709 
171 0 



FORCED.TUKE: 



FORCED ON 



FORCED OFF: 



MOV AL/ f 31+43 
MOV CIC__BYTE3,AL 
CALL. IC_DROP_J>EVICE 
CALL C0HV_T0"~DR0P 
MOV BL.CSI*3l 
CMP BL.100 
JNC FORCED.OFF 

CALL B I NOEC_LED 
CALL LED_V I EU_T8L 
CALL SPl£LED_DISP 
CALL RUN^CONVERTER 
CALL UAKE«RI_DE_ON 
JMP TX_CCC_N_RET 

CALL OP^SPULOFF 
JMP TX_CCC_N_RET 



; SI ECU H Addres* 

; *1 L Address 

: *2 Tx Data Lendth 

; +3 Co art and EOH 

/ +4 Converter NO. 

; *5 Tuning Channel 



SPECIAL_SPU_1 : 



SPU to CCC Send 



MOV S1,TX LENGTH 
MOV BX,INDEX_RX 1 
MOV BYTE PTR CSIJ.63 
MOV BYTE PTR CSI+13,0 
ADD SI, 2 
MOV AL,64 
JMP TX_TRNS2 

; »»*!»89Ba»i»» send to ccc ssattAsssftfreaftffoatf a9««og00O3ai!gaa(»3&<>* 



TX_CCC_RUNi 



TX_PUN_SUB » 



TX_YOSHI : 



MOV AL,CTX_BUSY FLAC3 
CMP AL,0 ~ 
JM2 TX_CCC_N _RET 

MOV CL,LSI*23 
INC CL 
INC CL 
CMP CL,3 
JMC TX_YOSHI 
MOV CL73 

MOV CTX_8USY_FLACJ,CL 
CALL HDLC_TX_START 
STC 
RET 



lit SI Start Addres: 

CCt CL Data Length 



J33 



TX_CCC_N_RET » 



CLC 
RET 
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SOURCE LI HE 



07 OD 

0710 

071 1 

0713 

0716 

0717 

071A 



B«000t 
EC 

9AE0 

BA0201 

EC 

A30014 
C3 



0716 

071E 

0721 

0724 

0725 

0729 

072B 



BE0003 
BB0000 
C600FF 
43 

81FB8000 

75F6 

C3 



072C 
072F 

0732 
0736 
0737 

073B 
073D 



BE 0006 
BBOOOO 
26C60000 
43 

81FB0003 

75F5 

C3 



073E 

0741 

0744 

0745 

0748 

074B 

074E 

0730 

0733 

0737 

0759 
075C 
073F 



EB0300 
E90000 
58 

A31C07 

BE8C03 

BBOOOO 

B900 

83C302 

81FB6000 

73F3 
ES0300 
E90000 
38 



j ************* 
. ************* 
j ************* 

, ************ 



1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 

1 724 J 

1725 ECU_.APffS_.REAt>: 

1726 
1727 
1728 
1729 
1730 
1731 

1732 ; 

1733 ; ***********' 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1731 
1752 
1753 
1754 



Subroutine 



************************** **************.* 
************************************'***** 
***********♦***********************'•***** 



INlT_Tlh_TBLi 
XKlT_TIf1_LPt 



ECU Address Read Routine 

MOV DX , ECU_L_ADDRESS 
IN AL,DX 
MOV AH, AL 

HOV DX, ECU^H^ ADDRESS 
IN PL/ DX 

rtOV t£CU_ADDRESS3,AX 
RET ~ 

Timer Table Initialize 



, AH - L , AL - H Addre, 



************ 



INIT_EV_T1HER: 
INIT_EV_1 l 



i 
i 



1753 INIT_JUHP_TBLl 
1756 

1757 INIT_UA_DOKO: 

1758 

1739 

1760 

1761 INIT^UMPJ-P! 

1762 

1763 

1764 

1763 

1766 

1767 BASE_UA_DDKOi 



HOV SI, TIME-TABLE 
HOV BX,0 

nOV BYTE PTP ISI3tBX3,0FFH 

INC BX 

CHP BX, 128 

JNZ INIT_TIH_LP 

RET 

Event Timer Table Initialise 
HOV SI,ES_EVENTjriHER 

nov bx,o 

MOV BYTE PTR ES 1 1 SI 3 CBX3 , 0 
INC BX 

CHP BX, 128*6 
4HZ INIT_EVJ 
RET 

JUHP_ADDRESS Table Initialize 

CAUL INlT_Wft_DOK0 
J»P OP.IHITIAL 
POP AX 

MOV CXNIT_POINT3,AX 

HOV SI, JUMP_AD DRESS 

WOV BX,0 

HOV ISI3t8X3,AX 

ADD BX,2 

CHP BX,128 

JNZ INIT_JUMP_LP 

CALL BASE_WA_DOKO 

JHP BASE_ROUTINE 

POP AX 



.*•************' 



******************* 
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- 


SOURCE 


LINE 




0760 


A31A07 


1768 






MOV CBASE POINT J , AX 


0763 


C3 


1769 






RET 






1770 
1771 


) 




8ASIC.AUTH0 T*bU Initialize 


0764 


BE0O0I 


1772 
1773 


IN IT AUTHO TBL: 


MOV SI,PC_FC_LIST 


0767 


BBOOOO 


1774 






HOV BX,0 


076A 


C60000 


1773 


JUHKO r 




HOV 8VTE PTR l$I3CBX),0 


0760 


43 


1776 






INC 8X 


076E 


81FB0001 


1777 






CMP 6X, 256 


0772 


73F6 


1778 






JUZ JUHKO 






1779 


J 






0774 


BE8001 


1780 






NOV SI,BASIC_AUTHO 


0777 


BB01 00 


1781 






nov ex, 1 


077A 


C6003F 


1782 


JUH: 




NOV BYTE FTR CSI3CBX3,3FN 


0770 


43 


1783 






INC BX 


077E 


83FB3A 


1784 






CMP BX,90 


0781 


73F7 


1783 






4HZ JUH 


0783 


C3 


1786 






RET 






1787 


* 










1788 






View Channel Table Initialize 






1789 


; 






0784 


8E1 000 


1790 


!NIT_VIEU_ 


TBLi 


NOV S1,VIEU_CNANNEL 


0787 


BBOOOO 


1791 






MOV BX,0 


078A 


8AE3 


1792 


INIT_VIEU_ 


LP: 


NOV AH.BL 


078C 


FEC4 


1793 






INC AH 


07 8E 


80CC30 


1794 






OR AH, 3 OH 


0791 


C60030 


1793 






NOV BYTE PTR tSI3CBX3,30M 


0794 


886008 


1796 






MOV BYTE PTR C SI 3 tBX+83 , AH 


0797 


43 


1797 






INC BX 


0798 


83FB08 


1798 






CMP BX,8 


0798 


7SED 


1799 






JNZ INIT.VIEU LP 


0790 


C3 


1900 






RET 






1801 


* 










1802 






EVEHT Table MODE Initialize 






1803 


\ 






079E 


890006 


1804 


EVENT DATA CL : 


MOV BX,ES_EVENT_TIHER 


07A1 


26C707FF0F 


1803 


CHIHARU: 




NOV UORD PTR Es7tBX3 > OFFFN 


07A6 


83C302 


1806 






ADD 8X,2 


07A9 


81FB0009 


1807 






CMP BX,ES_EVENT_TIHER+12B*6 


07AD 


72F2 


1808 






JC CHIHARU ~ 






1809 


1 






07AF 


8E0009 


1810 






NOV S I , EVENT NO FREO 


0782 


B120 


1811 






MOV CL,32 


07B4 


C7444001 00 


1812 


UP1 : 




MOV WORD PTR ESI+32*23,1 


0789 


83C602 


1813 






ADD SI ,2 


07BC 


FECI 


1814 






INC CL 


07BE 


80F93F 


1813 






CMP CL,63 


07C1 


7SF1 


1816 






JNZ LP1 






1817 


% 






07C3 


BE0009 


1818 






MOV SI,EVENT_NO_FREQ 


07C6 


BB0002 


1819 






mov bx,ch_no~freq 


07C9 


8140 


1820 






MOV CL,64 


07CB 


8607 


1821 


LP 2 : 




MOV AX,CBX3 


07C0 


89848000 


1822 






MOV tS 1+64*2 3. AX 


07D1 


83C602 


1823 






ADD SI, 2 


0704 


83C302 


1824 






ADO BX,2 



S4,S3,S2,S! S0,C2,C1 
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07D7 


FECI 


1823 


07D9 


80F960 


1826 


07DC 

W * Br ^ 


73 ED 


1827 






1828 


Q7DE 


C3 


1829 






1830 






1831 






1832 


07DF 


8E2000 


1833 


07E2 


880000 


1834 


07E3 


C7000000 


1833 


07E9 


83C302 


1836 


07EC 


83FB1 0 


1837 


07EF 


73F4 


1838 


07F1 


C3 


1839 






1840 






1841 






1842 


(If rft 


C7 063A07 03 


1843 


UirB 


pan onn 

D 7 V W W 


1 844 


A7FR 




1843 


W<rt 




1 846 


Hf rr 


CD • W V W 


1 647 


I/O W& 


3 At A AAA 


1848 


OA 03 


7SF7 


1849 


OR 07 
WO Wf 


89FF00 


1830 


08 AO 


B84000 


1831 


AQAffc 
IID UV 


^O 


1852 

t 49 W 4w 


AO AC 

- wave 


co ac nn 


f 853 


WO I 1 


3DOfiao 


1834 


■HTl A. 


f 3r f 


1 *S w W 


Aft_1 £ 
UD-t o 










1 857 


AOt 7 


PAF 1 7fl 


1858 


08 1 B 




1 Ov7 


08 IB 


8BD0 


1860 


0S1D 


734E 


1861 


08IF 


3DO00O 


1862 


0822 


743A 


1863 


0824 


3D3F0O 


1864 


0827 


7435 


1863 


082? 


3D0600 


1866 


082C 


7335 


1867 


082E 


3D0400 


1868 


0831 


7333 


1869 


0833 


BB4B01 


1870 


0836 


F6263A07 


1871 


083A 


03C3 


1872 


083C 


80F900 


1873 


083F 


7400 


1874 






1873 


0841 


80E4 03 


1876 


0844 


F8 


1877 


0843 


DOC 4 


1878 


0647 


D0C4 


1879 


0849 


D0C4 


1880 


084B 


D0C4 


1881 



SOURCE CINE 



INC CL 
CMP CL,128 
JNZ LP2 

RET 



INIT_C0DEt 
IN I T_C0DE J-Pi 



PC_C0DE t PR_C0DE tntti*liz« * 

MOV SI,PC_C0DE 
MOV BX,0 

MOV WORD PTR CSI3CBX3,0 

ADD BX,2 

CMP 8X, 16 

JNZ INIT_C0DE_LP 

RET 

Converter Frequency Calculation 



FREQ_CALC t 
CAL STDA: 



CAL STDB 



FREQ.CAL: 



UP64_Dt 



MULT If 
ADDER i 

ADDER 1 : 



MOV 

MOV 

MOV 

DEC 

CALL 

CMP 

JN2 
MOV 
MOV 
DEC 
CALL 
CMP 
JNZ 
RET 
r»$TD 
AND 
PUSH 
MOV 
JN2 
CMP 
JE 
CMP 
JE 
CMP 
JNC 
CMP 
JNC 
MOV 
KUL 
ADD 
CMP 
JZ 
ADD 
AND 
CLC 
R0L 
R0L 
R0L 
R0L 



WORD PTR DS:CMUL_APR3,MUL.N0 
CX, 0 ; 8-CABLE 

AX, 64 
AX 

FRE0_CAL 
AX, 0 

CAL STDA 

CX,CFFH ;B -CABLE 

AX, 64 

AX 

FREQ_CAL 
AX,0 

CAL STD8 



FREO. 



CALICULATION SUBROUTINE 1 
CL,00100000B 
AX 



; B— CABLE 



'»>UP64 



tCHANNELL APE FROM 6 TO 62 
tCHANNELL ARE FROM 4 TO 5 



DX.AX 
UP64 
AX,0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 

CH4_5 

BX,331. 

BYTE PTR OStCllUL ADR 3 :CH_NO*3 
AX,6*X :CH_N0*3*OFFSE 
CL,0 
ADDER_1 

DX,64 | 64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AH 
AH 
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FIlM OBT.MOIMiD*? HEVLCTT-PACXAPDt 8086 A****b)«r 

LOCATION MJCCT CO DC LINK *OU*CE LtNC 



984D 

0S4F 
0*3 1 

0833 

083* 
0638 

oesn 

08SC 
083D 

esse 
osti 

0BB3 
oat* 

OBtA 

03 66 

0960 
0070 



DOC 4 
DOC 4 

ftnti 

BB0902 

B8F2 

03f* 

38 

C3 

080909 
IBD9 

B 837 01 
I»CI 

BB4D01 
CBC» 

B3C240 
CBftD 



0072 BE 00 02 
0879 89314 0 
0878 898CBE00 

««7C I9M4I 
0B7F 898C9200 

0883 B 98840 
088* B98C94 80 

08BA B9BC4Q 
088D 898C990O 

0891 899340 
0894 WflCKOt 

0898 899940 
089B 898CAtOO 

089F 899F49 
0BA2 898CA4 00 
08A6 C3 



0W7 
OOAA 

08AD 
08AF 
0993 
0883 
0887 
0889 



BE2008 
£809 00 
7313 
BC240* 

8A4401 

3C81 
7400 
3C04 



ROL 


AM 


*QL 


AM 


or 


AM CL 


nov 


bxIch mo_fpcq 


nov 


8I.DX 


ADO 


91. DX 


ROV 


CBXHSU.AX 


ro* 


AX 


RET 




nov 


AX.O 


Jnp 


ADDER 



iSTQPE 9H ft OS 



nov 

Jftp 
ROV 



8X.34J 
HOLT I 

BX.333 
RULTI 



ADO DX,*4 
JBP U*>64_D 



t*4/ w wMcn*?? 



J*p«n Ch«nn«l Ho J 



ROV 6I,CM_HO_FREv 
nOV CX.4031M 
WW 151*71. J), CX 

MOV CX.4066W 

nov tei*ri-2j.cx 
nov cx,4q«sh 

MOV tSl*74*2).CX 

nov CX,«08EM 
nov isi*r4.;j,cx 

nOV CX.4093M 

nov cai*re*a).cx 

nOV CX.4099M 
nOV C$I*90-2J.CX 

nOV CX.4G9TM 
nov t»J*92*2),CX 
PET 



t Japan 



t Japan 4 

i Japan 6 

t Japan 8 

; J*p*n 10 

; J*p*n 13 



Drop Processor ftaspons* no rh|k1b«tu 



nov st,FPOn_osF bf 
call lq»_frw.jww 

JC DROP_RESr MOP 
TOV 81 , FROM OBF BF 
nOV AL.C8I+I? 
CRP At. 1 
J7. OROF^RESF.01 
CMF AL.4 



C AL > • C9»and 



•pa no 09? P«ta «e FR0H_C8F_BF nl utusu 



08BB 7408 
08BD 3C84 
08BF 7303 
OSCI E99F00 

08C4 F8 

oecs C3 



08C6 EBFC 

08C8 8A44 02 
08CB A22C07 
09CE E80000 



08DI 

0804 

08D7 

08DA 

08DC 

08DF 

08E1 

0BE3 

08E7 



8E2008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



08EB 8A6C04 



OGEE 


80FDOO 


08F1 


7402 


08F3 


EBCF 


©8F3 8A3405 


0GF8 


80E204 


08FB 


7431 


08FD 


8A3405 


0900 


E80000 


0903 


80E280 


0906 


7411 


0903 


8A262607 


09 OC 


80E401 


09 OF 


7518 


091 1 


0804 


0913 


E80000 


0916 


E91000 


0919 


8A24 


091B 


343F 


091D 


2004 


091F 


£80000 


0922 


22C4 


0924 


74 03 


0926 


E80000 


0929 


E80000 


092C 


F8 


092D 


C3 


092E 


8A5403 


0931 


80EZ02 


0934 


74 OA 
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1939 
1940 
1941 
1942 
1945 
1944 
1943 
1946 
1947 

1948 
1949 
1930 
1931 
1932 
1933 
1934 
1933 
1936 
1957 
1938 
1939 
1960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1983 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DROP_RESP_NOP» 



JZ DROP_RESP_04 
CMP AL,84H 
JNZ DROP_RESP_«0P 
JMP DR0P_RESP_84 

CLC 
RET 



Ke^ D»t» Hone > CY-0 



DROPJ*ESP_01 t 
DROP_RESP_04 i 



J 



JMP DROPJ*ESP_NOP 



C0131POW.DETECT3 
rISI3»»t + 1 3««£*23-""£*33C*43< 



.♦33 



RESP_STATUSi 
RECENT_ON: 

CONV_SW_1 : 



conv_sw_o : 



CONV_SW_SET : 



KEY.DEPRESSt 



MOV AL,lSI+23 
MOV CID_BYTE3.AL 
CALL ID_DROP._DEVICE 

MOV SI > FR0rt_0BF_8F 
MOV CL,tSI+33 I 
CMP CL.0 1 
JZ RESP_VLF_ERR 
MOV DI , VLF__ERROR__ MAP 
MOV BH,0 
MOV BL,tID_BYTE3 
ADD BX,BX 

AND WORD PTR CDI3CBX3 , 0FFFEH 



MOV CH,£Sl+4 3 
CMP CH,0 
JZ RESP_STATUS 
JMP DROP__RESP_HOP 

MOV DL,tSX*33 ; 

AND DL,4 : 

JZ KEY_DEPRESS J 

MOV DL7tSI*33 ; 

CALL CONV_SW_BIT_AL t 

AND DL,80H ; 

JZ CONV_SW__0 t 

MOV AM,TDROP.N03 

AND AH, 1 

JNZ CONV SW_SET 

OR CS11,*L 

CALL JUMP_ADRS_IMII 

JMP CONV_SW_SET 

MOV AH, LSI 3 

XOR AL.3FH 

AND CSI3,AL 

CALL DR0P_.8IT_.AL 

AND AL,AH 

J2 CONV_Stf_SET 

CALL JUMP_ADRS_INIZ 

CALL JUrtP_ADRS_INIT 

CLC 

RET 

MOV DL,tSI+33 ; 
AND DL>2 t 
JZ ELSE — STATUS 



C 04 3 1 ID_BYTE3 1 023 C 003 1 STATUS 3 

00 



02 00 



C Status 3 
S * + * * p • * 

* I 

SPU Recent Power ON 
I 

Converter Select SW 



10/19 Henkou 1 ! * 



Key Currently Depressed 
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SOURCE LINE 



0936 B01C 
0938 A28907 
0938 E80000 
093E F9 
093F C3 

0940 re 

0941 C3 



0942 
0943 
0948 
094A 
094E 
0930 
0952 
0953 
0938 
093A 

09SC 
093E 
0961 
0962 



E80000 
BE6000 
B700 

8A1E2C07 

03DB 

8800 

030200 

330100 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 742D 

0968 8A6402 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098ft 8120FEFF 

098E 80FDFF 
0991 7402 

0993 F9 

0994 C3 

0993 E80000 

0998 F8 

0999 C3 



1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2003 

2006 

2007 

2008 

2009 

201 0 

201 1 

2012 

2013 

2014 

2013 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2023 

2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
£034 

2035 

2036 

20X7 

2038 

2039 

204 0 

2041 

2042 

2043 

2044 

2043 

2046 

2047 

2048 

2049 

2050 

2031 

2032 



ELSE_3TATUSt 



RESP_VLF_ERRt 



VLF_£RR_RET t 
DR0P_RESP_84: 



MOV AL,KEY PUSH CODE 
MOV C*CEY_DATA3 , At 
CALL DROP TO C0HV 
STC 
RET 

cue 

RET 

CAUL DROP_TO_CONV 

MOV Sl,VLF ERROR MAP 

MOV BH,0 

MOV BL,CID BYTE J 

ADD BX,BX 

MOV AX, CSI3tBX3 

ADO AX, 2 

XOR AX,1 

MOV CSI3tBX3,AX 

ROR AL 

JNC VLF_ERR_RET 
CALL JUMP ADRS I HIT 
CLC 
RET 



MOV CL, CSl+33 

CMP CL,0 

JZ RESP_84_NRET 

MOV AH,tSI+23 
MOV tID_BYT£3,AH 



C843C ID/DROP3 C013CKEY3 



; < AH > - I D_BYTE 



CALL IDJ>PQPJ>EVICE ; > COHV NO , DR0P_N0 , DEVICE HO 

CALL DROP_TO_CONV ~ 

MOV CH.CSI-M3 
MOV CKEV_DATA3.CH 

MOV SI,VLF ERROR MAP 
MOV BH,0 " 
MOV BL,tIf>_BYTEJ 
ADO BX.BX 

AND WORD PTR iSl 3CBX3, OFFFEH 



CMP CH, OFFH 
J2 SENS_STATUS 
STC 
RET 



: Push K«y Board > CY«1 



SEHS_STATUS : 
RESP_84_NPETi 



CALL SPU_STATUS_REO ; OFFH > No K*v Stroke 

CLC 
RET 



GLOBAL 



SPECIAL_SPU_1 
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2053 


EXTRN 


2054 


EXTRN 


2055 


EXTRH 


2056 


EXTRN 


2057 


EXTRH 


2058 * 


EXTRN 


2059 


EXTRN 


2060 


EXTRN 


2061 


EXTRN 


2062 


EXTRN 


2063 


EXTRN 


2064 


EXTRN 


2065 


EXTRN 


2066 


EXTRN 


2067 


EXTRN 


2068 


EXTRN 


2069 


EXTRN 


2070 


EXTRN 


2071 


EXTRN 


2072 


EXTRN 


2073 


EXTRN 


2074 


EXTRN 


2075 


EXTRN 


2*076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 i 




2080 


EXTRN 


2081 


EXTRN 



POWER_DET_CHD 

L0AD_FR0N_DP0P 

L0AD_T0_DR0P 

SPU_STATUS_REQ 

ID_0R0P_DEVICE 

1C_DP0P_DEVICE 

CONV SW_BIT_AL 

DftOP_BIT_AL 

SPU_RELAY_OFF 

SPU~CLEAP_DISP 
EVENT LED.OFF 
DROP MftP.SET 

key_0peration 

conv t0_dr0p 

dropjto_conv 

bindec.led 

led view_tbl 

spu_led_disp 

run~converter 

uakearx_de_on 

op_spu_ofp 

op~initial 

base_r0ut1ne 

juhp!aors_init 

ju«pI»dr$Zini2 

devjce_hap_set 

PAY_GROUP_l 
PAY CROUP 2 



Error »i 



0 

/ 
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CP059 PEFEPEHCE TA BUt 



svmoi Tvri 

•4 cm_i A 

83 ctbl_i cowrr o 

M em_2 a 

09 CTBt.J^COUHt n 

DEVICE MAP SET E 

102 DCVICt^HQ ** a 

im tevtcE_»o_eiT « 

1204 DEV_Cl» A 

•HI DEV_|N|T LP A 

1208 WTV_HCXT~ o 

t 167 DEV_*£SP UT a 

1201 frCV_Su 0~ A 

1196 DEV~SU~t a 

1392 D!%Ptov_ncrtQRv a 

1*09 P(SP_ftE« 5317 A 

136 DOWN FLAG A 

12** DPOP~acCESS A 

0R0F_BtT_AL E 

•43 D»OP_CHD~BP A 

230 0ROP~CnC^POPT A 

271 DROP.DATA POPT A 

1160 MiOP.lHIT^CP A 

DROP HAP SET E 

100 D#0P_WD ~ A 

109 0POP_HO BIT A 

1*31 W?OP_R£SPOWSE A 

194* DAOP~PESP 01 A 

1930 DP0P_PESP~04 A 

2019 &ROP_PESP~94 a 

194* OAOP^WESP^HOP A 

W»OP_TO CWV C 

1713 DPP NEXT A 

120 DSf n 

142 DSI6 a 

•1 033 a 

97 CCHO.BACK.nORS A 

1364 ECHO_OACK~CM& A 

* 1 ECMO.BnCIf "Ft AC A 

1586 CCHO.BACK SUPV A 

161 ECU ADDPESS A 

tJ79 CCU_ADP5 HCU A 

1729 ECU.ODOS REAP A 

232 ECU_H_ADDftESS . A 

233 ECU w L_aOD*E(9 A 
2001 CLSC.STATlrt a 
1069 tO I a 

182 ES_»ACK_U* a 

183 CS_BRCK_UP_t a 

184 CS.eaCK ijp 2 n 
18* C?_CVEHT tTnTP a 

«2 EVCHT_CHAHNCL A 

1 804 EVEHT_DATA_CL A 

I 23 1 VEMT_ENASLE A 

194 EVCHT_KEV COM A 

EVEHT_L£D_OFF £ 

193 EVENT no PPEO A 

914 EXJT ~ a 



Af PKVCNCC9 

443.rrr.8ei.03C 
4«4.r7«.rr9.B33 
*49.r-»*.r92 

<S4.4QI.484.r97 

1223, 1327. 1229. 1231. 1231. 1239.2078 



11*8,1200 
121 1 

1183 

11*9. 1177. 118*. 1189 
n?9 

1946 
1399 



19*3.2040 
791 

68 t .829 
1218 

1223. 2*64 
1194.1976 

1244 
193? 
1939 
1942 

1*33. 19*1, 1940. I 947 

1 999 . 2 OA4 v 2027 . 2967 
1161 

]2j , |"|J**|2* ia *' ia7 ' ,S *' , *'* ,1, ' V - ,TS - 13*. 137. 13* 

M. 83. 84.83. W. 87. 88.89. 90.»l. 92. 93. 34. 95.94. 97. 99. 100. 101. 102. 103. 104. »03. 196, 108. 10?. 110, 113 
1342 

447,922, 1014.1110. 1446 . 1431 

K2. 1 63. 164, ?«9. 1006, 1976. 15R*. 1**4.1$ i*. 1730 
12*3 • 

4*1,1278 
1713 

1725 
1999 

133* 

«8°.4«9. 133?. 1357. 1339. 1*6* . i ?67, I *6». I 37 1 
477.499. 1391 .1360, 1374 
13i«. 1743. 1804. 1807 
1316.1341 
472 

1204.2043 
1810.1910 
883 . 893 . 999 
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CTO?» rfPEVCMCC I ABLE 





tVflBOL 


Tvrc 


PfrCttEHCCS 


72 


«20 OH 


A 


71.74,73.7* 


339 


OCHC 


• 


J47. 344*7?*, 5*2. 170,773.177, 73 •.379. 3*9- 37 * .374 392 *A4.*in 








• 071 .10*7. 10*8. »033,1»34, 1034. 1 083.1003,* 091 .1093. 1 0*7. t 1*9 


3i* 


ACHtl 


A 


3C3. W3-*79.*32 


t*7j 


ADDE* 


A 




107* 


A0pf»_l 


A 


tor 4 


1*0* 


Ato**_e»«ee»t 


A 




21* 


ASCI I.AD 


A 




2W 


A»C I 


A 




213 


«3cn_ct 


A 




ait 


ASCII CO 


0 




215 


asc t i_re 


A 




207 


A$C 1 1 .IK 


A 




210 


*3C I l_FC 


A 




217 


aoc i i_ho 


A 




314 


ASC I t.NV 


A 




31 1 


ASCII PC 


A 




31* 


Asrii_rr 


A 




309 


«3CU_SC 


A 




313 


ft3CII_3E 


A 




1*5 


AUTMO_neY_C90€ 


A 




4B6 


0AtK_U»_C* * 


A 




50* 


BAfJCjtfP_C»S 


A 


»l»9 


314 


8ACK_UP_EXIT 


A 


4*;.4M,3I0 


4t3 




A 


4.*» 


912 


BQCr^UP^NOrtE 


A 


*9Z 




BACK_U*_VES 


A 




•4 


BA5C P01MT 


A 


17*9 




BASEJfOUtlHE 


E 


I7»*.2©73 


17*7 


BASE wo potto 


A 


17*3 


44 


BOStC_*UTK0 


A 


tr»o 


3«l 


BCHC. 


A 


73* . 738 . 7*6 , 39« , 389 


240 


BCH» 


A 




122 


BEFOO.EVEMT 


A 




32 


BIAS 


H 


33 34. 37. 38. 9«. AD. 41 .62.44. *3. 6«. 37* 


94 


B I MAfcV_L£t* 


A 






6IH0CC M LEh 


E 


17*3. 1*63.3049 


1*** 


CAL.STDA 


A 


184? 


• 833 


C«C_$T&0 


A 


1833 


143? 


CCC_CK0_20_JT 


A 


143* 


I«B* 




A 




1449 


CCC_OPt>P.CW» 


A 


1*37 


• 9*8 


CH4 3 


A 


18*9 


18*3 


CH*~*2 


A 


t8*7 


1904 


CMAMHCL_MnSCI 


A 


471 


isos 


CHIHOAU 


A 


1*00 


73 


CH NO FBEO 


A 


18*9.1893. 190* 


19* 


CLE»P._teEV_COOE 


A 




14*4 


COL0_STOPT 


A 


14*| 


99 


COHV NO 


A 


*3l .1£2*. l£28. 123Q. 1232. tr?4. IK 


104 


C0MV_NC BIT 


A 


1337 


117 


comv_selcc r 


A 


474.433. 43*. 437 


1902 




A 


1973 


1974 




A 






C OMV^SM^B 1 T AC 


E 


1**2.1977.2039 


♦ 909 


CWV_SW_SET 


A 


• 97«. »*81 . 1*87 






E 


l??4. 1389. I«7t . 1*39.30** 
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CROSS REFERENCE TABLE 



SYMBOL TYPE 



1 09 EXTRN_STAT a 

1466 FORCED_KEY A 

1670 FORCED^OFF a 

1663 FDRCED_ON A 

1635 FORCED.TUNE A 

1462 FORWARD CHDTBL A 

1 446 FORUARt>IcHD_CK A 

1431 FORUARD_COttE A 

1 476 FORWARD" JUMP A 

1 838 FREO.CAL A 

1843 FREO_CALC A 

143 FROH.OBF BF A 

1141 HA J I HE I A 

1139 HAJMERUYO A 

368 HDLC_TX_START A 

170 HISTORY BUFFER A 

932 HON " A 

1130 HONBAN1 A 

127 HSB_LED A 

782 IBF_1ST A 
828 IBF_2ND A 

783 IBF_EMPTY A 
790 IBF_EXIST A 
774 I BF w I HTERRUPT ' A 
823 XBP_HEMO A 

38 IBF_OVER FLOW A 

803 IBF_PACKET A 

840 IBFJtET A 

830 IBF_SET A 

101 IC — BYTE A 

- -^IC.DROP DEVICE E 

1 03 ID.ByTE A 

ID_DROP_DEVICE E 

169 INDEX HISTORY a 

82 INDEX RX 1 a 

86 INDEX RX 2 A 

83 INDEX_TX_1 A 

87 INDEX~TX~2 A 
1773 INIT_AUTHO TBL A 
1833 1NIT_C0DE " A 
1833 INIT~CODE_LP A 
1747 IN!T_EV_! A 
1745 INIT_Ev"T!MER A 
1761 INIT_JUMP_LP A 
1733 INIT_JUttP_TBL A 

93 INItJpOINT a 

1737 IHIT_TIH_LP A 

1735 INIT_T1P1 TBL A 

1792 INIT^VIEU LP A 

1790 INIT_VIEW~TBL A 

1 757 INI TJ*A_DOKO A 

235 INTtOFST A 

236 INT30FST A 
234 INTTOFST A 

75 JUHP_ADDRESS A 

UUrtP_ADRS_IHIT E 

JUMP ADRS INI2 E 



REFERENCES 

330,362,876 

1439 

1661 

1344 
1454 
1236 
1448 
1484 

1847,1833 
470 

1141,1144,1130,1133,1167,1170,1931,1934,1934 
1143,1147 

33 1 

1696 

439,733,824 
1132,1156 



7B0 
783 
823 
799 

788,826,834 

1 333 , 1 377, 1 467 , 1 656 

1388, 1470,1657,2058 

1 164.1180,1931 , 1960,2007,2024,2034 

1 165, 1335, 1932,2026,2057 

46 0 , 724 , 736 ,803, 823 

427, 1675 

441,742,733 

428,776,796,831 

44 0 

463 

465 

1838 

1730 

473 

1764 

313 

1738 

1740 

314 

1799 

464 

1755 

288 

292 

296 

1739 

1989,2013,2076 
1980, 1988,2077 
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LINE* SYMBOL 



TYPE 



1782 
1775 
1271 
130 
160 
1993 

203 



873 
876 

1912 

1821 
129 

1296 
424 
197 

1371 

1363 

1396 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1980 
116 
114 
119 
113 
679 
736 
799 
722 
799 
700 
131 
196 



179 
90 



61 
137 

69 
193 
1223 
222 

138 



JUM 
JUNKO 

KEY_APPLICAT 
KEY~DATA 
KEY_OATA_STACK 
KEY~DEPRESS 
KEY_OPERAT 1 ON 

key_push_code 
led_vi6u_tbl 
loao_frohj>rop 
lqad~to_drop 

LOY ~ 
L02 
LP1 
LP2 

LS8J-ED 

MAIN_LOOP 

HAIN_START 

M I NUS_KEY_CODE 

M0V_1_INIT . 

MoO_ST 

MQV_2_ND 

MSB_LED 

MULT I 

MUL_ADR 

MUL_NO 

MY_ADRS 

MY_ALOHA 

NEXT_GO_ADPS 

HOW EVENT 

NO_SENI> 

obf_bf_byte 

OBF_BF_CMD 

OBF~BF_ID 
OBF^BF^N 

obf_ interrupt 
obfZhemo 

OBF_NE« 
OBF_PACKET 

OBFJtET 
OBF RET_1 

one""sec_timer 
onoff_key_code 

OP.INJTIAL 
OP""SPU_OFF 
PACE MEM 
PACE.Sy 
PAY CR0UP_1 
PAY~CR0UP_2 
PCjcODE 
PC FC EXIST 
PC FCJ-IST 
PLUSJCEY_C0DE 
POLLXNC_SEtt 
POP_ALL 
PO«ER_DET_CttD 
POUER~FEED 



A 

A 

A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

£ 

E 

A 

A 

A 
A 
A 
A 
E 
A 



REFERENCES 

1789 
1778 
1298 

1387, 1469, 1997,2030 

161 
1971 

1271, 1472,2069 
1996 

1664,2069 

1142,1191,1168,1932,2094 

1690,2099 

868 

871 ,879 

1816 

1827 

1272,1279 



1364 
1394 



1896,1899 
1843,1871 
1843 

1000,1002 



1311,1331 
1568 

493,756 

114.119,116,117,4*6,688,689,690,795 

734 
740 

700,712,720 

703 
497 

1756,2074 

1670,2073 

490,733,822 

451,990,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2093 
432 
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SYHBOL 



TYPE 



REFERENCES 



202 POWER_OFF_ CODE A 
201 P0WER„ON_C0DE A 
128 PPV^LED ~ A 

35 PROGRAMVERSION A 
221 PUSHBALL A 
276 RAM_CLEAR A 
278 RAM_CLEAR_LP A 

1 972 RECENT_ON A 

203 RECENT_ ON_C0DE A 

204 RELEASE.CODE A 
702 RESP0NSE_2 A 
71? FESPONSE_CHK A 
743 RESPONSE TPNS A 
71 1 RESPONSE~VAL A 

2044 RESP_84_NRET A 

1969 RESP_STATUS A 

2004 RESP_VLF_ERR A 

1413 RETT1K2 A 

92 REVERS_CHANEL A 

252 RUN A 

RUN — CONVERTER E 

1 038* RX_CRC_ERR A 

36 RX^CRcZeRROR A 
57 RX_CRC_OK_YO A 

990 RX_JNTERRUPT A 

992 RX_RCV A 

1 042 RX^RECEIVE A 

1 022 RX_RET A 

1 98 SCAN_KEY_CODE A 

39 SCAN_«OD!_FLAG « 

3 SEISAKU_DD A 

6 SEISAKU_HH A 
8 SEISAKU_VV A 

7 SE1SAKU_YY A 

148 SEND ADDRESS A 
130 SEND_CND_RESP A 
151 SEND_DATA_B'JFF A 
147 SEND~ENABLE A 

! 552 SEND^FUNC.ttOD A 

149 SEND_ INDEX A 
200 SEND_KEV_CODE A 
224 SEND_MAX A 

1 566 SEND_RESPONSE A 

2043 SENS_STATUS A 

561 SETCOn A 

1675 SPECIAL_SPU_1 A 

SPU_CLEAR_DISP fr 

144 SPO_Ct1D_BF A 

SPU.LED.DISP E 

SPU_RELAY_OFF E 

SPU_$TATU?_REG E 

177 STACK_END A 

178 STACKJTOP A 
1619 STORE.J1EHORY A 
1635 ST0R_HEH_5517 A 
1627 ST_TRNS2 A 
1639 ST TRNS3 A 



503,317 



!31 



694 

697,699,709.716 

730 

707 

2021 

1966 

1937 

1407 

448,373,1572,1385 
1464 

1346,1666,2071 
993 

1 038, t 039 
994,995 



992 

1004, 1 009, 1040 

467 
320 
3t9 
521 
518 

149,150, 151, 1573 
1570 

143, 135? 
I486 

1563,1566,1573,1574 



1488 

2039 

347 , 35 1 , 333, 339 . 363 . 367 . 374 . 373 , 382 . 34 0 
2049 

1205.2062 



1665,2070 
1204,2061 
1 166,2043,2056 



1348 
1626 
1632 

1637,1644 
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C»0?8 REFERENCE TABLE 



tMa b_f_r_clr 

i93t t.r H^SET 

III TznrjtjcM 

237 TIHEin.OrST 

1191 TlffCR_ftCTIVE 

1403 TlltER CMK 

Itt T!Htft_COVMTER 

t a»a Tl he*_opcrat 

1 92 T I «E»_OUT_CODE 

1394 TinEH.SLEEP 

1374 Tt«R_TOB 

1301 TIMCH.T0B3 

1 348 TIMCR_TYPE_2 

1297 TIHE*_YO 

74 T I RENTABLE y 

79 TO_CCC 

79 TD.DRCP 

134 TUHtR.CBL 

132 TUNER Dt 

133 TOHEH_D2 
144 TIC BUFFER 

93 TXJKt%Y„F\M 

1 793 TX_CCC,,.N_RET 

IMS TX_CCt_RUM 

143 TX_COmtAMO 

143 TX.LEHCTH 

14B9 TX RUN_SUB 

1489 TK_TR>f82 

141 1 nL.TRMS3 

*f# TM IMDftN 

1499 TK^YBSH! 

1991 UP64 

1943 UF64_D 

133 tft>_FLAG 

40 VtEW v CH*NHEL 

44 VLF_CRROR_HAP 

2014 VLF_.ERR.JirT 

449 WAIT 

444 WftlYt 

WAKCARr.OE.OM 

1949 VO.SEHD 

1B92 



TYPE 

A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

E 
A 
A 



REFERENCES 

1S99 
1993 

429,976,609,198* 
304 

1292 

300,730.019*1297,1301,1348 

1297 

1394 

1393* 1394 

1 392^ 1 338, 1 341 , 1349, 1373 

1303, 1306, 1312, 1326, 1329 
1293 

1379,1739 

439 

426 



1396 

430,921 . 1 109, 1493. 1699 

1449. 1462,1494,1496. 1498 , 1900, 1902, 1304, 1304. 1908, 191 0,1912, 1314, 1916, 1 318. 1320, I 

1332, 1334, 1336, 1338. 1340, 1336.1360, 1364, 1380. 1433, 1438. 1649, 1691 • 1469. 1671 ,1687 

1378.1988,1607,1617 

1994,1621 

1397,1624.1679 

1609,1481 
1619 

1693 
1961 
1902 

1790 

1998.2009,2032 
2014 

394,399,996,397,398,399,600,601,639 
648 

1647,2072 
1963, 1869 



,1924,1926,1928.1930 



» 
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t 
2 
3 
4 

3 

6 
7* 
8 
9 
10 
1 1 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2? 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
36 
37 



8086' 



SEISAKUJ>Dt 
SEISAKU^MMi 
SE1SAKU_YYi 
SEISAKU_Wt 

; ***** 



EQU 02H 
ECU 12H 
EQU 58H 
EQU 2 



; Version No 



; ***** 



<<< Application >>> 



***** 



Bw H.TAMAKA — 



***** 



***** 



Funct ion 

< 1 > SPU Key Control 

6 Drop / 4 SPU f 2nd Subscriber > 



***** 



<2> 
<3> 



***** 



***** 



R*m Back up 
Hardware Checr 

Off Event 
Off Send 
Event 



Conw , SU , Device Ho. <3 Pegit) 
Revres* D*t* Send 
Event LED On 



I ***** 

;***** 



<« Bug List >>> 
2< 2nd Sub. de Converter On/Off g» okashii 



***** 
***** 
***** 

***** <1> 
MS*** 
***** 
***** 
***** 

*********************************************** t*S9S****X***S***S** 



BIAS: 



PROCROMVERSION t 
RX_CRC_ERR0R i 
RX~CRC_0K_Y0 i 
IBF_OVER_FLOUi 
SCAN_MODE_FLAGt 
VIEW CHANNEL t 
PC CODEi 
EVENT CHANNEL 



EQU 


0000H 








EQU 


BIAS 


* 

9 


DS 


4 


EQU 


8IAS+4 


t 


DS 


4 


EQU 


BlAS+6 


I 


DS 


4 


EQU 


BJAS+12 


I 


DS 


2 


EQU 


BlAS+14 


■ 


DS 


1 


EQU 


B1AS+16 


t 


DS 


8*2 


EQU 


BIAS+32 


* 


DS 


8*2 


EQU 


BIAS+4S 


* 


DS 


8 


EQU 


BIAS+36 
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SOURCE LINE 



38 

39 

60 

61 

62 

63 

64 

63 

66 

67 

68 

69 

70 

71 

72 

73 

74 

73 

76 

77 

78 

79 

80 

ei 

82 
83 
84 

83 
86 
87 
88 
89 
90 
91 
92 
93 
94 
93 
96 
97 
98 
99 
100 
101 
102 
103 
104 
103 
106 
107 
I 08 

109 
110 
111 
112 
113 
114 



VLF_ERROR_HAP » 

PC_FC_LlSTi 

BASIC_*UTHOi 



EOU BIAS+128 
EQU BIAS*236 
EOU BlAS+236+128 
j BlAS+312 



% 
X 

) 



DS 128 
DS 128 
DS 128 



A290HI 
CH_.MO.FREQ 
TI«E_TABLEi 
JUHP_ADDRESSi 

NEXT_CO_ADRS t 
• 

TO_DROP t 
TOICCC : 

; 

DS2 ! 

2 NDEX_RX_1 i 
JNDEX_TX_t i 
.CTPL 1 i 
CTRtIl_COUHTt 
INDEX_RX_2: 
XNDEX_TX_2: 

CTRL.2 ! 
CTRL_2_COUNT t 
PACE~SU» 
ECHO_BACK_FLAG ! 
REVERS_CHANEL I 
TX_BUSY_FLAG : 
BASE POINT: 
INIT~POINTi 
BINARY^ LEDt 
ECHO_BACK_ADRS t 

COHV_NO : 
DROP^NO : 
IC_BYTE: 
DEVICE_NO: 

ID_BYTE: 
CONV_NO_BITi 
DROP~NO~BITi 
DEVICE_NO_BIT: 

rtUL_ADR 
EXTRN.STAT 
TEMP_R — CH 

I 

OBF_BF_N t 
OBF_BP_CMD i 

obf3bf_ii>i 
obf_bf_byte * 
conv select : 



DS1 r 



EOU 200H 
EQU A200H 
EQU A200H+100H 
EQU A200H+180H 
EQU A200H+200H 

48 OH 

EQU 050 OH 
EQU 0600H 

EOU 070 OH 
EQU DS2+2*1 
EOU DS2+2*2 
EOU DS2+2*3 
EQU DS2*2*4 
EQU DS2+2*3 
EQU DS2+2+6 
EQU DS2+2*7 
EOU DS2*2*8 
EQU DS2+2*? 
EQU DS2+2*10 
EQU DS2+2*M 
EQU OS 2+2* 12 
EQU DS2+2*13 
EOU DS2+2*14 
EOU DS2+2*13 
EQU DS2*2*16 

EOU DS2*2*18 
EQU DS2+2*19 
EQU DS2*2*20 
EQU DS2*2*21 
EQU DS2*2*22 
EQU DS2+2*23 
EQU DS2*2*24 
EOU DS2*2*23 

EOU DS2*2*29 
EQU DS2+2*30 
EQU DS2+2*31 

74 OH 
EQU DS2*2*32 
EOU OBF_BF_N+1 
EOU 0BF_BF_N+2 
EQU 0BF~BF_N*3 
EQU 0BF_BF_N+16 



EOU 078 OH 



DS 236 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE START FROM HERE 



DS 2 
DS 2 
DS 2 



I 0000 0000 



STORE t3 



DS 8 
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SOUPCE LINE 



115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

123 

126 

127 

123 

129 

130 

131 

132 

133 

134 

133 

136 

137 

138 

13? 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

131 

132 

133 

154 

133 

136 

157 

158 

139 

160 

161 

162 

163 

164 

163 

166 

167 

168 

169 

170 

171 



NOU_EVENTi 

BEFOR_EVENTt 

EVENT^ENABLE: 

LSB_LED t 
(13B_LED t 
HSBj-EDi 
PPV_LED: 

KEY_DATAi 
ONE_SEC„TIWERi 
TUNER_DI i 
TUNER_l>2 : 
TUNEP_CBL i 
UP..FLAG: 
DGUN FLAG: 
PC_FC_EX!STi 
POWER_FEEDi 



DS16: 

DROP_CMD_BF : 
SPU_C«D_BF: 
FROM_OBF_BF : 

SEHD_EHABLEr 
SEND.ADDRESSt 
SEND. INDEX: 
SEND_CHD_RESP : 
SEND_DATft BUFF 



EQU D31 
EQU DS1 + 1 
EQU OS 1+2 

EQU OS I +4 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



OSt+9 

Ml*1 0 

DSt + t 1 

DS1+12 

DS1+13 

DS1+14 

DS1+15 

DS1+16 

DS1+17 



EQU 80 OH 
EQU OS 16 
EQU DS16+16*1 
EQU DS 16+16*2 

EQU OS 16+ 16*3 
EQU SEND_ENABLE-M 
EQU SEND_ADDRESS+2 
EQU SEND~AD0RESS+3 
EQU SEND~ADDRESS+4 



EVENT_NO_FREQ: EQU 90 OH 



; DS 16 

1 DS 16 

; DS 16 

; DS 1 

; DS 2 

; OS 1 

; DS 1 

; DS 123 

; DS 236 



HELP: 

I 

t 



EQU OAOOH 



KEV_DAT6_STACK 
ECU_*ODPESS : 
TX_LENGTH : 
TX_COMMfiN£>: 
TX_8UFFEP : 



TIMER_COUNTERt 
I NDEX^H I STORY : 
HISTORY BUFFER: 



EQU 1000H 

EQU KE Y_DATA_ST AC K* 16*64 
EQU ECU_APDRESS+2 
EQU ECu3aDDRESS+3 
EQU ECuIftDC'RESS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



DS 
DS 
DS 
DS 
DS 



16*64i 

2 
1 
1 

256 



1024 



PACE HEM: 



STACK_END i 



EQU 3000H 
EQU 39FFH 
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SOURCE LINE 



1 72 


STOCK TOP; 


EOU 


4000H 






t 
I 






• 


1 74 




BACK_UP RAH Ar« 






* 

t 








1 7& 




EQU 


0 


i DS St 2 


1 77 


PS RorK UP 1 t 


EOU 


200H 


; OS 312 


178 


ES BACK UP 2l 


EQU 


40 OH 


; OS 312 




* 








180 


ES_E VENT_T I HER t 


EQU 


600H 


1 DS 128*6 


181 










182 


i 

r 








183 




l»«dlattt Dftta 




184 


1 

m 








183 


nUL HQ 


EQU 




3 




TIMER OUT CODE 1 


EQU 


o 




t n? 
1 o# 




EQU 
cow 


1 OH 




I DO 


CUCUT VCV f*ftftF • 

evert i ^Kc, t — ifWt • 


EOU 


1 tH 

tin 




too 


HU 1 nu ! — l*Ul't I 


EQU 


12H 








FQU 
tvV 


1 3M 




171 


MTMIIC |/CV PTIfVP ■ 


FOII 


1 4M 




1 92 


er-au If FY CDDF t 


EOU 


1 5H 




I 7* 




EOU 


1 AH 

i on 


- 


1 94 

i 7^ 


epur> KPY CI1DF t 


EQU 


17H 




f 195 


pnurp ON CODE l 


EQU 


18H 




1 7S 


P0UEP~0FF CODE: 


EQU 


19H 




197 


RECENT OH CODE i 


EQU 


1 AH 




19fi 


RELEASE CODE* 


EQU 


1BH 




1 77 




EQU 


1CH 




■ VV 


J 








9ftl 
* Wl 


aer f t pp * 
H3WI i_tw * 


EQU 


4972H 




ZuZ 


Abu I 1^.AU t 


EQU 


415SH 




203 


A5ul I_5C I 


EQU 


3343H 




fix 
Z04 


ASCI J_ rC ( 


EOU 


4643H 




205 


ASCI I_PC ; 


EQU 


5043H 


• 


9 ft A 

A VD 




EQU 


434CH 




207 


ASCII_SE: 


EQU 


3343H 




208 


ASCII_AD: 


EQU 


4164H 




209 


ASC1I_DE: * 


EQU 


6443H 




210 


ASCII HU: 


EQU 


0D49CH 




21 1 


ASCI!_N0: 


EQU 


0D4DCH 




212 


ASCII_C0: 


EQU 


43DCH 




213 


ASCII_PR* 


EQU 


3072H 




214 


* 
* 








213 


PUSHBALL : 


EQU 


6 OH 




216 


P0P_ALL : 


EQU 


61H 




217 


■ 

* 








218 


SEND_MAX t 


EQU 


64*2 




219 


t 
* 








220 


















221 




I / 






222 


















223 










224 


DR0P_CHD_P0RT i 


EQU 


082H 




22? 


DROP.DAT ALPORT i 


EOU 


08 OH 




226 


E C U_H_AD DRESS i 


EQU 


0102H 




227 


ECU_L ADDRESS} 


EQU 


01 00H 




228 


IMT OFST 


EQU 




0A0H+<3*4 > 
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SOURCE LI HE 



1000 
! 003 
1005 
1009 
t 008 
1 OOF 
1 01 1 



1012 
1 013 
1 017 
10IB 
1 01D 
1021 
1023 



! 024 
1027 
1029 
1 020 
I 030 
1032 
1036 
1038 

1039 

I 03A 

1030 

I 03F 

1041 

1045 

1046 

I04C 

1030 

1033 

1037 

1038 

1039 

103D 

1061 

1 063 

1069 



BE3003 
6700 
8AIE2C07 
0208 

SB0EIC07 

9908 

C3 



BE8003 
B700 
8A1E2807 
02DB 

9BOE1C07 

8908 

C3 



BE8003 
B700 

8AIE2C07 

80F30I 

02OB 

8B0EIC07 

8908 

C3 

36 

E84E00 

2204 

7418 

3*262807 
80E4FE 
88262C07 
8A262407 

80E4O6 

88262607 

SE 

C3 

8A262807 
88262C07 
9A262407 
89262607 
3E 



229 

230 

231 

232 

233 

234 

233 

236 

237 

238 

239 

240 

241 

242 

243 

244 

243 

246 

247 

248 

249 

230 

231 

232 

233 

234 

233 

236 

237 

238 

239 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

231 

282 

233 

284 

285 



INTIOFST 


EQU 


52 


IHT30F$T 


eou 


6<? 


T|MEP1_0FST 


EQU 


72 


ACHO ~ 


EQU 


00 


ACHC 


EQU 


04 


BCHO 


EQU 


02 


BCHC 


EQU 


06 



JUMP_AOPS_tHIT: 



ORG 1000H 



MOV St. JUMP^At-OPES* 
nov BH . 0 ~ 
HOV PL. CIO B'.TEl 
ADD BL,BL 

nov c:c.cimit_pointj 

«OV tSlJCBIO.C;; 
RET 



JMf1P_ADRS_IMIC : 



NOV 
HOV 
MOV 
ADD 

rtov 

HOV 
PET 



SI, JUMP_hOORES$ 
BH, 0 

BL.CIC BVTE3 
8L,BL 

CX, CIMIT_POINTJ 



JUMP w «OPS_IUIZi 



SI, JUMP mOOPESS 
BH,0 

BL,CIO.BVTE3 
BL,1 
BL,BL 

CX,CIMIT POINTJ 

esmcb;:3.cx 



CONV_TO_DROP i 



MOV 

nov 

MOV 
XOR 
ADD 
nov 
nov 

RET 

Converter 
PUSH SI 

CALL C0MV_SV BIT mL 

AKO AL.CSJ3 " - 

SZ HIROKO 

MOV *H,CIC_BYTE3 

AMD AH, 0F£H 

«OV ttO_BVTE3.MM 

MOV AH,CCQHV_f*03 

AMD AH, 06H ~ 

CDPOP_MOJ, AH 
SI 



Drop ni htnl' «n 



HIROKO: 



MOV 
POP 
RET 
nov 
nov 
MOV 
MOV 
POP 



AH, CIC_BVTE3 
1 1 D_BYTE 3 . AH 
AH. CC0NV_MO3 
tOROP^NoT, AH 
SI 
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HEWLETT-PACKARD I 0086 As*«»bler 
SOURCE LIME 



106A C3 



t oeB 

I 06C 
106F 
t071 
1073 
1 075 
1079 
1 07B 
1 07F 
1 083 
1 083 
1 089 
108A 



96 

E81C00 
2204 
7402 
8001 

8A262C07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

3E 

C3 



1 08B 
I OBE 
t 090 
1094 
1096 
1099 

109A 
1 098 
1 09C 
109D 
1010 
IDflZ 
10A3 
1 0A4 
10A3 



BE5007 

6300 

8A0E2607 

03F1 

E88503 

C3 

30 
31 
56 

EBEBFF 

2204 

5E 

59** 

38 

C3 



10A6 
10A7 

10A8 
1 OAC 
10AE 
10B1 
1083 
I0B7 
1 0B9 
1088 



50 
31 

8A262C07 

8AC4 

80E407 

88262607 

B1 03 

D2C8 

2407 

A22A07 



10BE E91800 



10C1 30 
10C2 51 
10C3 8A262807 
10C7 8AC4 
10C9 80E407 



286 
2B7 J 

288 J 

289 DROP_TO_CONV : 

290 " 
291 

292 
293 

294 HIROVOt 

293 

296 

297 

298 

299 

300 

301 

302 i 

303 ; 

304 COMV_$U_BIT_AL: 
305 

306 
307 
308 
'309 

310 } 

311 CONV — $U_FLAG: 
312 

313 
314 
315 
316 
317 
318 
319 

320 t 

321 ; ************ 

322 ; 

323 ID_DR0P_DEVICE: 

324 " 
323 
326 
327 
328 
329 
330 
331 
332 
333 ; 
334 
335 ; 

33$ , ************ 

337 ; 

338 1C_DR0P_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL COHV_SU_BIT_AL 
AND AL,[$I3 
JZ HIROYO 
HOV AL*1 

MOV AH* t ID_BYTE3 
OR AH* AL 

flOV CIC_BYTE3,AH 
nOV AH.EDROP_«03 
OR AH* AL 

HOV tCONV_H03,AH 

POP SI 

RET 



HOV SI,COHV_$ELECT 
nov ch,o 

HOV CL,CDROP_N03 
ADD SI,CX 

CALL DE V 1 CE_B I T_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL COHV_SU.BIT.AL 

AHD AL*t$I3 

POP SI 

POP CX 

POP AX 

RET 



ID_BYTE 



DROP.HO * DEV1CE.HO 



PUSH AX 
PUSH CX 

HOV AH.tID__BYTE3 
HOV AL * AH 
AND AH.T 

HOV CDP.OP_NOJ.AH 
MOV .CL , 3 
ROR AL,CL 
AHD AL i ? 

NOV CDEVICE_H03*AL 



A4 A3 A2 A1 
- - - A4 

0 0 0 A4 



AO D2 Dl DO 
A3 A2 A1 AO 
A3 A2 At AO 



JHP flAKE_DATA 

I C_B YTE : > C0HV_MO , DEVICE.NO 

PUSH AX 
PUSH CX 

HOV AH, t I C. BYTE 3 
flOV AL* AH 
AHD AH, 7 



» 
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HEWLETT-PACKARD. 8086 A»sembl*r 



SOUPCE LINE 



1 DfC SA262407 


343 




1 ODD fi 1 03 


344 






343 




1 UP** **» vr 


346 




1 ODD HZcHWr 








348 




t nno DAfli 


14*4 


n&VF I>ATA t 








1 uvr UcLU 






1 Ut 1 R-tilfc Vf 










I 


\ nc^ ttnni 
1 Ufc 4 ? DUU) 


334 




i ftp* nanP9£ft? 


T53 










1 UcC RZ3UUr 










1 


* Apr BAAfl 


•59? 




1 DFl BAufcZHUr 


3du 




1 OF 3 DZCD 


3** 1 




1 0F7 AZ3Z07 


*}£*} 








* 

0 


1 DrH 37 


3Atf 




1 Vrs 3e 


3D 9 




1 OrC to 








3©r 


f, 

0 




3oo 






3£4 


* 


1 vr P HUvbUr 


3? ft 


Tft ft PAP cporF * 


1 1 00 3C28 


3r 1 




« t ft*) ff* 


3* c 




1 1 03 C3 


3r 3 




/ 


3r *» 






17* 

3r 3 






77^ 

3ro 


* 


1 1 04 3C30 


777 




1 1 U6 'ZUJ 






1 1 08 3C3R 


•170 




i % AA PA 

1 I Dm rj 


"inn 

JO If 




1 l 0B C3 


3o 1 


^a7i Wf\ bfT » 




3oiS 


» 




383 






384 




HOC E8EEFF 


385 


LOAD_T0_DR0P r 


1I0F 721 F 


386 






387 


i 


1111 8B1E0207 


388 




IMS 8A0C 


389 




1117 FECI 


390 




1119 8A24 


391 


LDt r 


1 t IB 8827 


392 




1 1 1D FEC3 


393 




1 1 IF 46 


394 




1120 FEC9 


393 




1122 73F5 


396 




1124 FE06060? 


397 




1128 89-E0207 


398 




112C E84703 


399 





MOV tC0NV_HQ3,AH 
MOV CU3 
FOR AL,CL 
AND AL,7 

MOV CDEVICE_H0J.AL 
nov AL.1 

F10V CL, CC0NV_N03 
R0L AL«CL 

MOV rC0NV_N0_PIT3,AU 

nov al, i 

MOV CL,CDR0P_N03 
R0L AL,CL 

MOV CDROP_N0_BIT3,AL 
MOV AL,1 

MOV CL,CDEVICE_N03 
ROL AL,CL 

MOV tDEVICE_N0_BXT3,AL 

POP CX 
POP AX 
RET 

T0_ DROP Buff*r Space ? 

MOV AL, CCTRL_1 3 
CMP AL,40 
CMC 
RET 



* AL U« Suuji K»l 

CMP AL,30H 
JC KAZUK0 RET 
CMP At, 3 AH 

CMC 
RET 



A4 A3 A2 Al 
- - - A4 

0 0 0 A4 



AO 02 D1 DO 
A3 A2 At AO 

A3 A2 *1 AO 



TO DROP Buffer ni jr«ru 



CALL T0^DR0P_SPACE 
JC I8F_0VP 

MOV BX.nM>EX_RX_13 

MOV CL,tSI3 

INC CL 

MOV AH.CSI3 

MOV 18X3. AH 

INC BL 

INC SI 

DEC CL 

JNZ LD1 

INC BYTE PTR tCTPL_13 
MOV CINDEX_RJi_! J,BX 
CALL IBF^UNMASK 



; Korcnara Anztnne i i i i i « t 1 1 i i i 
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HEWLETT-PACKARD: 8086 fl*lt»bl«r 



SOURCE LINE 



1 1 2F C3 

!*130 FF 06 0C 00 

1134 C3 



1133 A00E07 
1 138 3C01 
I13A 72F3 
1 13C 8B1E0C07 
1140 8A0F 
It 42 FECI 
1 1 44 8A27 
1146 8824 
1148 FEC3 
f 14A 46 
114B FEC9 
1140 73F3 
114F FE0E0E07 
1 133 891E0C0T 

1137 FB 

1138 C3 



1 139 BE0008 
H3C C60403 
M3F C644 0107 
1163 C6440210 
1 1 67 C644 0332 
116B C6440434 
11 6F C64405FO 
1173 E896FF 
1176 C3 



1 177 BE0008 

1 17A C60401 

1170 C6440101 

1181 EB88FF 

1184 C3 



1 183 
1188 
1 188 
I 18F 
1 192 
1194 
1197 



BE0008 

C60402 

C644 01 03 

A024 07 

2407 

884402 

EB72FF 



1 19A A02E07 
1190 343F 
1 19F 20068007 
1 1A3 C3 



400 RETRNr 
4 01 1BF_0VR: 
4 02 

403 ; 

404 ; ************ 

403 ; 

4 06 LOAD_FROH_DROP: 

407 ~ 

408 

409 

410 

41 1 

412 L02t 

413 
414 

415 

416 
417 
418 
419 
420 
421 

422 ; 

423 ; ************ 

424 ; 

425 DPOP_MhP_SET : 

426 ~~ 
427 

428 
429 
430 
431 
432 
433 

434 ; 

435 ; »***♦**•**»* 

436 ; 

437 PO«ER_DET_CHD : 
436 

439 
44 0 
441 

442 ; 

443 ; ************ 

444 ; 

443 C0NV_P_0FF_CMD 

446 

447 

448 

449 

430 

431 

452 J 

453 

434 

455 

436 



RET 

INC WORD PTR tlBF_OVER.FLOU3 
RET 

TO_ CCC Buffer 1?ar» toridasu 

110V AL,CCTRL_23 
CHP AL,1 
JC RETRM 

MOV BX,tINDEX_TX_23 

MOV CL,C8X3 

IHC CL 

MOV AH,CBX3 

MOV tSIl.AH 

INC BL 

INC St 

OEC CL 

JNZ L02 

OEC BYTE PTR CCTRL_23 
MOV IINDEX_TK_23,BX 
CLC 
RET 



drop nftP Set 



MOV SI,DROP_CMD_BF 
MOV BYTE PTP CSI3,5 
MOV BYTE PTR tSI+13,7 
MOV BYTE PTP CSI+23.10H 
MOV BYTE PTR tSI*33,32H 
MOV BYTE PTP CSI*4 3,54H 
MOV BYTE PTP CSI+33.0F0H 
CALL LOAD_TO_DROP 
PET 



Power Detect Command 

MOV SI,DPOP_CMD_BF 
MOV BYTE PTP CSI3,1 
MOV BYTE PTR CSI+13.1 
CALL LOADJTO_DROP 
RET 



Subscriber Pow«r OFF Control 

t MOV SI,DROP_CHD_BF 
MOV BYTE PTR l$I3,2 
MOV BYTE PTR tSH-13,3 
MOV AL,CCONV_N03 
AND AL>7 

MOV BYTE PTR £SI+23,AL 
CALL L0AD_T0_DROP 

MOV AL,CC0NV_N0_BIT3 

XOR AL , 3FH 

AND ENOU_EVENT3, AL 

RET 
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HEWLETT-PACKARD: 8086 Assembler 



SOURCE LINE 



I 1A4 

I IC7 

II AA 
11 AE 
MB! 
» 104 
1 1 97 



I 1B9 
1 1B9 
MBC 
1 IBF 
1 IC3 
I IC6 
I ICS 
f 1CB 
MCE 



1 1CF 
1 1D2 
11D5 
11D9 

I IDC 
1 1DF 

II £2 
11E3 
1IE8 
1 1EB 
1 1 EE 



BE0008 

C6 04 02 

C64401 OS 

A08D07 

884402 

E833FF 

C3 



C3 

BE0008 
C604 02 
C6440I 06 
A08D07 
247F 
8844 02 
E83EFF 
C3 



BE0008 
C604 04 

C64401 03 

A02407 

884402 

A 088 07 

8844 03 

A06C07 

884404 

EB1EFF 

C3 



11EF 50 
UFO 33 
11 Fl 36 

1 1F2 A02C07 
11 F5 30 

tlF6 E8AF00 



11F9 
1 1FC 
1 1FE 
1202 
1203 
1207 
1209 
120B 



BE8003 

B700 

8AIE2607 

80C31 0 

8AF3 

02DB 

03DE 

B202 



CONY_P_ON_CMD i 



CABLE_SEL_CMP: 



457 
458 
439 
460 
461 
462 
463 
464 
463 
466 
467 
468 
469 
470 
471 
472 
473 
474 

473 
476 
477 
478 

479 ; 

480 i ************ 

481 j 

482 TUNER FREQ CWDi 

483 *~ 
484 

485 
486 
487 
438 
489 
490 
491 
492 

493 i 

494 ; ************ 

493 ; 

496 ; 

497 RUM CONVERTER: 
498 

499 
500 ; 
501 
502 
503 
504 
503 
506 
507 
308 
309 
310 
311 
312 
313 



Subscriber Power ON Control 

# 

MOV S1,DR0P_CMD BF 
MOV BYTE PTR ts7j,2 
MOV BYTE PTR CSI+1},3 
MOV AL, tTUNER_CBL3 
HOV BYTE PTR CSI+23,AL 
CALL LOADJTO DROP 
RET ~ 



Select Subscriber Cable 
RET 

MOV SI,DROP_CMD BF 
MOV BYTE PTR ts7j,2 
MOV BYTE PTR £31*13,6 
MOV AL, ETUNEP_CBL3 
AND AL , 7FN 

MOV BYTE PTR tSI+2J,AL 
CALL LOAD_TO PROP 
RET 



Tuner Frequency Change Request 

MOV SI,DROP_CHD BF 
MOV BYTE PTR CsTj,4 
MOV BYTE PTR CSI+13,3 
MOV AL,CCONV NO) 
WOV BYTE PTR~CS1+23,AL 
MOV AL # C TUNER DU 
MOV BYTE PTR 7si+33,AL 
MOV AL 1 1 TUNER D2J 
MOV BYTE PTR 7si+4J,AL 
CALL L0AD_TO_DROP 
RET 

Converter Uo Ugo^dsu Program ** 



*******-*****^ 



PUSH AX 
PUSN BX 
PUSH SI 

MOV AL,CIP_8YTE3 
PUSH AX 

CALL GO_CONVERTER 

MOV SI, JUMP_APDRESS 
MOV BM,0 ™ 
MOV BL,tDR0P_NOJ 
ADD BL, 1 OH " 
MOV DH, BL 
ADD BL,BL 
ADD BX,SJ 
MOV DL,2 



DH - First ID_8YTE 

BX - First SPU OUMP_ADDRE 
DL ■ First SPU No. 
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HEWLETT-PACKARD t 8086 A*s«Abter 



120D 
1210 



E88AFE 
7320 



1212 8B362C07 
1216 88! 62A 07 
121ft E87DFE 
1210 7903 

121F E84000 



1222 
1223 
1226 
122 A 
1220 
122F 



83C31 0 
80C608 
FEC2 
B0FA06 

73E3 
E91D00 



1232 88362C07 
1236 88162*407 
123ft E85DFE 
123D 7403 

123F E82000 



1242 
1243 
1248 
124ft 
1240 

124F 
1230 
1233 
1236 
1239 
125B 



83C31 0 

80C608 

FEC2 

8QFft06 

73E3 

38^ 

A22C07 
E850FE 
A08007 
243F 
A 281 07 



123E 3E 
125F 5B 

1260 58 

1261 C3 



1262 
1264 
1268 
126ft 
126B 

126C 
1270 
1273 
1273 
1279 
1270 
127F 
1283 



8B0F ' 
3G0E1C07 

7430 

33 

32 

8A268007 
F6C4C0 
73 OE 

322681 07 
84262E07 
741D 

8A268007 
F6C480 



SOURCE LINE 

314 
313 

316 ( 

317 % 

31$ CONVO_VIEW_CK( 

319 ~ 

320 

321 

322 ; 
323 
324 ) 

323 CONVO.NEXTi 
526 

327 
328 
329 
330 
331 ; 

532 C0HV1_VIEU_CK: 

333 

334 

535 

536 ; 

537 

538 ; 

539 C0NV1_HEXT: 
340 

341 
342 
543 
344 ; 

545 C0NV_0P_ENDt 

346 ~" 

347 

348 

349 

350 

331 | 

332 

333 

53* 

553 

556 ; 

557 CONV_SUB; 
336 

339 

368 

561 

362 ; 

563 

364 

565 

366 

567 

368 

369 

37 0 AYftO: 



CALL CONV_SW_FLAG 
JNZ C0HV1_VIEW_CK 



MOV tI0_BYTE3,0» 
MOV t OE V I CE_NO 3 . DL 
CALL COMV.SW^FLftC 
JNZ COMV0_NEXT 



CALL COHV.SUB 



ADD BX,10H 
ADD OH, 8 
INC OL 
CMP DL,6 

jnz cowvo_viEy_cf: 

JMP COHV OPJEND 



; JUMP_A0 DRESS 
; ID.BYTE 
J CONV_NO 



MOV nD_BYTE3,DH 
MOV rOEVICE_H03>OL 
CALL CONV_SU_FLAC 
JZ C0NV1_NEXT 

CALL C0NV_SUB 



ADO BX,10H 
ADO 0H # 8 
INC OL 
C«F DL,6 

JNZ C0NV1 V1EU_CK 



JU«P_ftOORESS 

IO_BYTE 

CONV_MO 



POP AX 

MOV CI0_BYTE3..AL 
CALL IDJ>P0P_DEVICE 
HOV AL,tN0U_EVENT3 
AND AL.3FH 
MOV CBEF0P_EVENT3 f AL 

POP SI 
POP BX 
POF AX 
RET 

MOV CX.IBX3 

CMP CX,£INIT_P0INT3 

JZ AKEMI 

PUSH BX 

PUSH DX 

MOV AH,tN0U_EVEHT3 
TEST AH.0C0H 
JNZ AYftO 

XOR AH,CBEFOR_EVENTJ 
TEST ftH, CC0NV_N0_BIT3 
JZ H0DE_SAME ~ 
MOV ftH,EN0U_EVENT3 
TEST AH, 8 OH 
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1286 
1288 
128B 
123D 
1290 



7411 
F6C440 
74 06 
E88801 
E9090D 



1293 E8D90I 
1296 E90300 

1299 E88701 



129C 
12A0 
12A2 
12A5 
12A6 



3BOE1A07 

7503 

E80602 

3A 

SB 



12A7 C3 

12A6 8A3E8507 
12AC 8A1E84 07 
1200 E8E803 



1283 
12B6 
12B9 
12BD 
12BF 
12C2 

12C4 
12C6 
12C9 
12CC 
12D0 
12D2 
12D3 
12D8 
12DC 
12C0 
12E3 
12E6 

12E9 



12EA 
12ED 
12EF 
12F3 
12F6 
12F8 
12FA 
12FC 
12FE 
1301 



BE0009 

A08007 

84062E07 

7503 

BE0002 

03F3 

8A0O 

A28B07 

8A6001 

88268C07 

D0C4 

80E440 

80CC80 

0A262407 

88268D07 

E8C1FE 
E8D2FE 
E8E6FE 
C3 



BE8003 

B700 

8ATE2607 

60C31 0 

8AF3 

02DB 

03DE 

B202 

E899FD 

7323 



AYA3i 

S 

MODE_SAME : 



J 

AKEHI : 

; 

C0_C0MVEPTER : 



SOURCE LI HE 

571 
372 
373 

574 AYA1 i 
373 

376 i 

377 AYA2r 
378 

379 i 
380 
381 
382 
583 
584 

585 AKINA: 
586 
387 
588 
589 
590 
591 
592 

393 ; ****** 

394 

595 

596 

597 

598 

599 CONV_EVENTt 

600 ; 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 

614 ; 

615 ; 

616 ; 

617 STP CONVERTER: 
618 

619 
620 
621 
622 
623 
624 
623 
626 
627 ; 



J2 AYA3 
TEST AM , 4 OH 
JZ AYA2 

CALL EVENT_LED_NRM 
J IIP r»ODE_SAWE 

CALL EVEHT_LED_FLH 
JNP HODE_SAME 

CALL EVENT_LED_OFF 

CUP CX,tBASE_P0IHT3 

JHZ AKIHA 

CALL SPU_LED_DISP 

POP DX 

POP BX 

RET 

MOV BH, [MSB_LEDJ 
MOV BL,tLS6_L£D3 
CALL DECBIN_BX 
EVENT Program T*ioo 
MOV SI,EVENT_NO_FREQ 
MOV AL,tWOU_EVENTJ 
TEST AL t £ CONV_NO_B I T 3 
JHZ CONV_EVENT 
MOV SI.CH_NO_FREQ 
ADD SI,BX 

nOV AL.tSI3tBX3 
MOV CTUNER_D1 3 , AL 
MOV AH,CSl7tBX+l3 
110V C TUNER_J>2 3 , AH 
ROL AH 
AND AH, 4 OH 
OR AH ,8 OH 
OR AH,CCOHV_N03 
MOV CTUNER_CBL3,AH 
CALL CONV_P_ON CMD 
CALL CABLE_SEL_CWD 
CALL TUHER FREO„CMD 
RET 



MOV SI , JUMP ADDRESS 

MOV BH,0 

MOV BL,CDPOP_M03 

ADD BL,10H 

MOV DH,BL 

ADD BL, BL 

ADD BX,SI 

MOV DL,2 

CALL CONV_SU_FLAG 
JHZ CONV1~STP CK 



; DH 

; BX 
; DL 



First ID.BYTE 

First SFU JUMP_ADDRESJ 
First SFU No. 



* 
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SOUPCE LINE 





• 


629 


; 






1 303 


88362C07 


629 


C0NV0..STP_CKi 


MOV 


CID_BYTE3,DH 


1307 


88t 62ft 07 


630 




mov 


IDEVICE_N03 .DL 


1 308 


E68CFD 


631 




CALL C0MV_SM_FLfrC 


1 30E 


7508 


632 




JNZ 


STPC0_MEXT 


1 31 0 


8B0E1C07 


633 




nov 


CX, CIMIT_POINT3 


1314 


39 OF 


634 




CMP 


EBX3,CX 


1316 


7534 


635 




JNZ 


CONV_VIEM_YET 


1318 


83C31 0 


636 


STPC0_NEXTt 


ADD 


BX, I0H ; JtinP_ADDR£SS 


131B 


80C608 


637 




ADD 


DH,8 ; ID_BYTE 


131E 


FEC2 


638 




INC 


DL 1 COHV_NO 


1320 


80FA06 


639 




CMP 


DL,6 


1323 


75DE 


640 




JNZ 


CONVO 6TP_CK 


1325 


E92200 


641 




JMP 


C0MV_VIEW_STP 






642 








1328 


88362C07 


643 


C0HV1_STP_CK: 


nov 


C ID_BYTE3 , DH 


132C 


88162A07 


644 




nov 


EDEVJCE_N03 .DL 


1330 


E867FD 


645 




CALL CONV_SU_FLAG 


1333 


7408 


646 




JZ STPC1_HEXT 


1335 


880E1C07 . 


647 




nov 


CX,EINIT_POINT3 


1339 


39 OF 


648 




CMP 


C8X3 ,CX 


133B 


75 OF 


649 




JHZ 


C0NV_V1EU_YET 


1330 


83C31 0 


650 


STPC1_MEKT: 


ADD 


BX* 1 OH i JUMP_ADDRESS 


1340 


80C608 


651 




ADD 


DH,8 ; ID.BYTE 


1343 


FEC2 


652 




INC 


DL ; CONV_NO 


1345 


8 OF A 06 


653 




CMP 


DL,6 


1348 


75DE 


654 




JHZ 


COHVT_STP_CK 






655 


j 






134 A 


F8 


656 


CONV_VIEU_STP: 


CLC 




134B 


C3 


657 




RET 








658 


» 








F9/ 


659 


COHV_VIEU_YET: 


STC 




134D 


C3 


660 




RET 








661 


1 
J 










662 










663 


* 






1 34E 

* ^ 


A 024 07 


664 


DEV1CE_MAP_SET: 


nov 


AL,tCONV_N03 


1351 


8E0008 


665 




MOV 


SI, DROP CMD BF 


1 3S4 


C60407 


666 




MOV 


BYTE PTR ESI 3,7 


1 357 


C644 01 08 


667 




MOV 


BYTE PTR CSI+13>8 




8844 02 


668 




MOV 


BYTE PTR CSU23,AL * : 


1 33E 

■ +w *r mm 


C644 0332 


669 




MOV 


BYTE FTR tSl+33,32H 


1362 


C644 04S4 


670 




MOV 


BYTE FTR E9I«-43,54H 


1366 


C644 0SFF 


671 




MOV 


BYTE PTR ESl+53,0FFH 


136A 


C644 06FF 


672 




MOV 


BYTE PTR CS 1+6 3 - OFFH 


136E 


C644 07F0 


673 




MOV 


8YTE PTR tSI+73,0F0H 


1372 


E897FD 


674 




CALL L0AD_T0_DR0P 


1375 


C3 


675 




RET 








676 


* 










677 




SPU 


Status Request Command Create 






678 








1376 


BE1006 


679 


SPU_STATUSJ?EQ: 


MOV 


SI,SPU_CMD BF 


1379 


C604 04 


680 




MOV 


BYTE FTR ESI 3,4 


137C 


C64401 04 


681 




MOV 


BYTE PTR CS 1+1 3,4 t 


1390 


A02C07 


682 




MOV 


AL, E ID_BYTE3 


1383 


884402 


683 




MOV 


BYTE PTR E$I*23,AL ; 


1386 


C6440301 


684 




MOV 


BYTE PTR CSI+33,1 : 



: Drop Ho. 



ML 



Length 

Drop Command 

IDJ5YTE 
Byte Count 
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HEWLETT-PACKARD : 9096 Assembler 
SOURCE LINE 



130A 


A 02 A 07 


68S 




T38D 


684404 


686 




1390 


E879FD 


687 




1393 


C3 


688 








689 


§ 






690 








691 


• 


1394 


BE 1 008 






1397 


C604 04 


w w & 




1 39A 


C64401 04 


694 




13*E 








1 3ft 1 


884402 






1 3A4 


C6440301 


697 




I3A8 


A02A07 


698 




1 3AB 


0C30 


699 




1 3AD 


8844 04 


70ft 




1 3B0 




701 




1 3B3 


C3 


702 










J 






7 fid 








7 0S 


* 

i 


13B4 

P VW V 


BEY 008 


7 06 


»|i PPf OV AM* 


1 3B7 


C604D3 








tO^S U » 


7 no 






o ft^r 
Nv<UUr 


f 09 




1 11* 1 




71 0 








r 1 1 




t "*rO 


HU2HVr 


71 2 




i "*r*Q 




7 i 3 






OO M ^ ft 


714 




f VK* 

1 3*7 U 


Bur F 


713 




f *TfS9 




71 6 




1 




717 




f mo 


r "* 


718 








r » 9 


J 














791 


J 


1 TtftQ 


ftp 1 ft lift 




5ru_RfeLHT__0r F : 


t 'inr 


wO V*f U3 


»2o 




f 1t\£ 




724 




t ICl 

1 it J 


H V2LD7 


725 




1 1C£. 

1 4to 


0044 02 


726 




I3E? 


C6440302 


727 




I3ED 


A02A07 


728 




i3ro 


0C28 


729 




I3F2 


884404 


730 




13F3 


DOO0 


731 




13F7 


884403 


732 




13FA 


E80FFD 


733 




13FD 


C3 


734 








735 


I 






736 








737 


) 


13FE 


BE1008 


738 


EVEN T_LE D_0 H i 


1491 


C6O4 03 


739 




1 4 04 


C64401 04 


740 




1408 


A02C07 


741 





MOV AL, C DEVICE M0J 
flOV BYTE PTR CSI+43,AL 
CALL LOAD TO DROP 
RET 



; Status Req. Ccamand 



Clear Device Display Cot»*>and ******************* 



MOV SI,SPU.CMD BF 

HOV BYTE PTR CSI3,4 

MOV BYTE PTR CSI-MJ,4 

MOV AL, C 1D — BYTE 3 

MOV BYTE PTR CSI+23.AL 

KOV BYTE PTP CSI+33,1 

MOV AL, CDEVICE_N03 

OR AL,30H ™ 

MOV BYTE PTR CSI+43,AL 

CALL L0AD_T0 DROP 

RET ~ 

Relay Control ON Command 

MOV SI,SPU CflD — BF 
MOV BYTE PTR ESI 3 # 5 
MOV BYTE PTR ESI +13,4 
MOV AL, I ID BYTE 3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR CSI+33,2 
MOV AL, CDEVICE_N03 
OR AL,23H 

MOV BYTE PTR CSI+43,AL 
MOV AL, 0FFH 

MOV BYTE PTR CSI+33,AL 
CALL LOAD TO DROP 
RET 



; Length 

; Drop Command 

; ID.BYTE 

: Byte Count 



: Clear Disp. Comnand 



; Length 

; Drop Command 

; ID_BYTE 

; Byte Count 



; Relay Cont. Command 
OH 



Rel av Control OFF Command 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CS3 3,3 
MOV BYTE PTR CSI*13,4 
MOV AL,tlD_BYTE3 
MOV BYTE PTR CS1*23,AL 
MOV BYTE PTR tSI*33,2 
HOV AL, CDEVICE_N03 
OR AL,23H 

MOV BYTE PTR tSI+43,AL 
M0V.AL, 0 

MOV BYTE PTR CSI*53,AL 
CALL LOAD T0_DR0P 
RET ~ 

Event LED OH Command 1 

MOV SI,SPU CMD.BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSI-M3.4 
MOV AL,CID_BYTE3 



: Length 

; Drop Command 

: ID^BYTE 

; Bute Count 



; Re lav Cent. Command 



OFF 



: Length 

; Drop Command 
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SOURCE LINE 



14 06 884402 
14 0E C644 0302 

1412 A02A07 

1413 0C08 
141? 884404 
141A 8 OFF 
141C 884403 
141F E8EAFC 
1422 C3 



1423 BE1008 
1426 C60403 

1429 C64401 04 
142D A02C07 

1430 B844 02 
1433 C6440302 
143? A02A07 
143A 0C08 
143C 884404 
143F 8000 
1441 884403 
1444 C8C3FC 
1447 C3 



1448 
1448 
144E 
1451 
1433 
1458 
1438 
143F 
1462 
1464 
146? 
146B 
146E 



146F 
1472 

1473 
1478 

147C 
147F 
1482 
I486 
1489 
1488 
148E 
1492 
1493 



E8B3FF 
8E1008 
C604 03 
C64401 04 
A02C07 
884402 
C6440302 
AQ2A07 

0C1 0 
8844 04 
C6440300 
E89EFC 
C3 



E88CFF 

6E1008 

C60403 

C64401 04 

A02C0? 

884402 

C6440302 

«02AO? 

0C1 0 

88*4 04 

C644 03FF 

E877FC 

C3 



742 

743 

744 

743 

746 

747 

748 

749 

730 

751 

732 

733 

754 

733 

736 

73? 

738 

739 

760 

761 

762 

763 

764 

765 

766 

767 

768. 

769 

770 

771 

772 

773 
774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

783 

786 

787 

788 

789 

790 

791 

?92 

793 

794 

793 

796 

797 

798 



EVEHT_LED_OFF 



MOV BYTE PTR CSI*23.AL 
MOV BYTE PTR CSI*33,2 
HOV AL, CDEVICE.NO 3 
OR AL,8 

HOV BYTE PTR CSI+4 3,AL 

MOV AL,0FFH 

MOV BYTE PTR CSZ*S3,AL 

CALL LOAD_TO_DR0P 

RET 

Evant LEO OFF Command 

MOV SI,SPU_CHD_BF 
MOV BYTE PTR C$13, 3 
HOV BYTE FTR CSI+13,4 
MOV AL, CID.BYTEI 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR C$t+?3,2 
MOV AL, CDEVICE.NO 3 
OR AL,8 

MOV BYTE PTR C$I*43,AL 
MOV AL,0 
MOV BYTE PTR 
CALL LOAD TO 
RET 



CSI+S1,AL 
DROP 



EVEMT_LED_NRN! 



m m * * mm * mm m m * 



EVENT_LED_FLHj 



Event LED Normal Command 

CALL EVENT_LED_ON 
MOV SI,SPU_CHD BF 
MOV BYTE PTR CSX 3 ,3 
MOV BYTE PTR CSI*13,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR C$I+23,AL 
HOV BYTE PTR CSX+33,2 
MOV AL,CDEVICE_N03 
OR AL,10H 

MOV BYTE PTR CSI*43.AL 
MOV BYTE PTR CSI+33,0 
CALL LOAD TO DROP 
RET 

Evant LED Flash Command 

CALL EVENT_LED_ON 
MOV SI,SPU.CMD_8F 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CS I+l 3,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR t$I+23,AL 
MOV BYTE PTR C$I+33,2 
MOV AL J .CDEVICE_H03 
OR AL,10H 

MOV BYTE PTR C3I+43,AL 
NOV BYTE PTR CSI*33,OFFH 
CALL LOAD_TO_DR0P 
RET 



i ID_BYTE 

; Buta Count 

i Event LED Cont . Command 

; ON 



: Length 

Drop Command 

; ID_BYTE 
: 8vte Count 



; Ev«nt LED Cont. Command 



OFF 



; Length 

i Drop Coma and 

; ID_BYTE 

; Byt« Count 



i Ev«nt LED Moce Command 
Normal 



: Langth 

; Drop Command 

; ID_BYTE 

; Byt* Count 



; Event LED Mode Command 
t Flash 



I 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LIME 







?qq 






AAA 






SOI 




DP 1 AAA 




1 49A 


B700 


803 


P ~ a^ 


8A1 E24Q7 


804 


t 49F 


AA3D 


803 


1 4Q1 


n&4 nofl 


806 


1 4A4 




807 




A7R4A7 


A ftR 






A AQ 






At A 






Al 1 
oil 


t A AO 
1 «*HtJ 


BE 1 A AO 






r C AA A£ 






r £44 A « Ad 


ft t 4 


1 JDK 


ft nor 


OIK 

Old 


1 HOP 


aflA^ AO 


DID 




to**** UJVJ 


A t 7 






A 1 A 
D 1 O 






fit A 


1 4f*4 


OflAA A4 


A7 A 


I ^Ci 


LD*4 V9U0 


821 


1 4CB 


R0S4 Or 


BZZ 


14CE 


8844 06 


823 


1 4D1 


E838FC 


324 






J± Jkt 

823 


1 4D4 


BE f 0 08 


826 


I4D? 


C644 0301 


827 


14DB 


A 083 07 


828 


14DE 


8844 06 


829 


14E1 


E828FC 


830 


1 4E4 


C3 


831 




* 


832 






833 






O "T >t 

834 


1 4E5 


BEt 008 


835 


14E8 


C604 06 


836 


1 4EB 


C64401 04 


837 


14EF 


A02C07 


838 


14F2 


8844 0? 


839 


I4F5 


C6440303 


84 0 


14F9 


A02A07 


841 


MFC 


0C30 


842 


14FE 


884404 


343 


1501 


C6440380 


844 


1303 


A084 07 


843 


1303 


884406 


846 


150B 


E8FEFB 


847 






848 


150E 


BE1008 


849 


151 1 


C 6440301 


850 


1313 


A08507 


851 


1318 


884406 


852 


131B 


E3EEFB 


833 


131E 


C3 


854 






853 



SPU_V I EW_D I SPt 



SPU_LED_AX: 



SPU VI «w Channel Operation 

MOV SI,VIEU_CHAKKEL 
MOV BH,0 
»0V &L, CC0KV_H03 
MOV AH,CSIlt?X3 
110V AL,CS!3CBX+83 
MOV CMSB LED 3, AH 
MOV CLSB_LED3,AL 



SPU_LED_D1SP: 



SPU_LED_DISFL: 



iPU LED EVENT_LED Operation 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR tSI3,6 
MOV BYTE PTR tSI+13,4 
MOV AL.tID_BYTE3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR CSI+33,3 
MOV AL, CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR CSI+4 3.AL 
MOV BYTE PTR CS 1+3 3,0 
MOV AL# CLSB_LED3 
MOV BYTE PTR tSI+63,AL 
CALL L0AD_TO_DR0P 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR ESI+33,1 
MOV AL, EMSB_LED3 
MOV BYTE PTR CSI+63.AL 
CALL L0AD_T0_I>R0P 
RET 

SPU LED X EV£WT_LED Operation 

MOV SI ,SPU_CMC»_BF 
MOV BYTE PTP tSI 3 ,6 
MOV BYTE FTP CSI+13.4 
MOV AL,CID_BYTE3 
MOV BYTE PTR C5I+2 3,AL 
MOV BYTE PTR t SI +33, 3 
MOV AL,tDEVICE_N03 
OR AL,50H 

MOV BYTE PTR CSI+43,AL 
HOV BYTE PTR CSI+33,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSI+63 / OL 
CALL L0AD_T0_PR0P 

MOV SI # SPU CMD_BF 

MOV BYTE PTR CSI+53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR tSI+63,AL 

CALL LOAD__TO_DROP 

RET 



; Length 

; Drop Coiaordnd 

; Device/Drop 

; Bvt« Count 



; Display Character Comman 
LS8 



Data 



MSB 
Data 



; Length 

: Drop CORtftand 

: Device/Drop 
: 8^te Count 



t Diffplav Character Conman< 
; LSB Fl3£h 

; Data 



MSB 
Data 
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l3tF 
1322 
1323 
1329 
132C 
132F 
1333 
1336 
1336 
1336 
153F 
1342 
1543 

1348 
1348 
I34F 
153Z 
1333 
1336 



BEtooe 

C60406 
C64401 04 
A02C07 
8844 02 
C6440303 
A02A07 

0C30 
884404 

C6440380 
A 0840? 
884406 
E8C4FB 

BE1003 
C644 038I 
A08307 
8844 06 
E8B4FB 
C3 



1339 
133C 
133F 
1363 
1366 
1369 
136D 
1370 
1372 



BE1009 

C60406 

C6440! 04 

A02C07 

884402 

C6440303 

A 02 A 07 

OC30 

884404 



1373 C644 0583 
137? C644 0630 
I37D E83CFB 



1388 
1383 
1387 
136« 
13BD 

1390 
1393 
1397 
139A 
139D 

13A0 
13A3 
15A7 
130A 
15AD 



BE1008 
C644 03B2 
A 086 07 
8944 06 
E87CFB 

BE 1008 
C6440380 
A084 07 
8844 06 
E86CFB 

BE1 008 
C644 0381 
A08307 
884406 
E83CFB 



836 

837 

838 

839 

660 

861 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 

872 

873 

874 

873 

876 

877 

678 

879 

660 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

698 

899 

900 

901 

902 

903 

904 

903 

906 

907 

908 

909 

91 0 

91 1 

912 



I m4 
i 

SPU 



SOURCE LINE 



LEDFLASH* 



SPU LED EVENT_L£D Operation 

MOV SJ,SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CS 1*1 3,4 
MOV AL, CID_BYTEJ 
flOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,tDEVlCE_N03 
OR AU30H 

MOV BYTE PTR CSt+43,AL 
MOV BYTE PTR CS 1*33, BOH 
MOV AL,ILSB_L£D3 
MOV BYTE PTR CSl+63,AL 
CALL LOAD_T0_DROP 

MOV SI,SPU_CMD_8F 

MOV BYTE PTR CSI+33,61H 

MOV AL,CrtSB_LED) 

MOV BYTE PTR CSI+€3,AL 

CALL LOAD_T0_DROF 

RET 



SPU LED «t EVEMTJLED New Operation 



Length 
t Orop Command 

; Device/Drop 
; Byt« Count 



t Display Character Command 
; LSB Flash 



Data 

* 

MSB Flash 
Data 



SPU_LED_FLASTi 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CS13,6 
MOV BYTE PTR CSI+13,4 
MOV AL,CXO_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,tDEVICE_N03 
OR AL,30H 

MOV BYTE PTR ISI+43.AL 



MOV BYTE PTR CSI*53,83H 
MOV BYTE PTR tSl*63.30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSl*3 3,82K 

MOV AL,CHSB__LED3 

MOV BYTE PTR tSI*63,AL 

CALL LOAD_TOJ>ROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR tSI+33,80H 

MOV AL,tLSB_LED3 

MOV BYTE PTR CSI*63,AL 

CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_8F 

MOV BYTE PTR CSI+53,61H 

MOV AL„CHSB_LED3 

MOV BYTE PTR ESI+63,AL 

CALL LOAD TO_DROP 



; Length 

t Drop Command 

; Device/Drop 

; Byte Count 



; Display Char»cter Command 



* 
* 



USB Flash 
Data 



HS6 Finn 
Data 

LSB Flash 
Data 

MSB Flash 
Data 
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SOUPCE LINE 



1380 C3 



*■ 



I3B1 
I3B4 
1588 
13BB 
13BD 

15BE 
13BF 
13C0 
t3C3 
13C3 
I3C9 
13CB 
15C0 
15D0 
I3D1 
15D2 



E8SF00 

SB1E1E07 

BE8001 

2200 

C3 

53 
36 

BE2000 

B70O 

8A1E2407 

02DB 

8B10 

83FA0O 

3E 

SB 

C3 



I3D3 E83D00 
15D6 22060EOO 
I3DA C3 

15DB BE2000 
I3DE B700 
I3E0 8A1E2407 
13E4 02DB 
15E6 C3 



13E7 
13E8 
15EB 
t3EE 
13F0 
13F2 
15F4 

13F8 
15FA 
13FB 
13FD 
1600 
1602 
1603 
1604 
1603 
1606 
1607 

16 00 
1609 
160D 
160F 
161 1 
1612 



50 

E82900 

BE0001 

B100 

8AE0 

2224 

22A48000 

730B 

46 

FECI 

80F964 

73EE 

58 

F9 

C3 

38 

F8 

C3 

31 

8A0E2607 

6001 

D2C0 

39 

C3 



1613 31 



913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
923 
926 
927 
928 
929 
930 
931 
932 
933 
934 
933 
'936 
937 
938 
939 
940 
941 
942 
943 
944 
943 
946 
947 
948 
949 
930 
931 
932 
933 
934 
955 
956 
957 
938 
939 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 



AUTHO * A I : 



; + + + * + + * 

PC_CODE_0JCAI t 



SC_MODE.JCAI : 



PC_CODE_ADRSi 



PCFCJ1AP_ARUKA: 



AKANE i 



AKANE_CHANt 



DROP_BIT_AL: 



CONV_BIT_AH 



RET 

Authorize $«r«t«iruk»i > CV 

CALL CONV_BIT_AL ; AL » 2 ** 

MOV 8X,UORD PTR CBINAPY_LED3 
nOV SI, BASIC AUTHO 

AND AL,CSI3tBX3 ; Z « 0 

RET 

IF PC Code«0 Th*n . 2«1 ELSE 

push ex • 

PUSH SI 

MOV SI, PC CODE 

MOV BH # 0 

MOV BL,CCONV NO 3 

ADD BL/ BL 

MOV DX,CSI3CBX3 

CMP DX,0 

POP SI 

POP 8X 

RET 

IF SC Mode Th«n 2-1 ELSE 3=0 

CALL . CONV_B I T_AL 

AND AL, CSCAN_HODE_FLAG3 

RET 

MOV SI,PC_CODE 

MOV BH>0 

MOV BL,CCONV_N03 

AOO BL,BL 

RET 

PC/FC List t Authorize 
PUSH AX 

CALL CONV_SIT_AL 
MOV SI ,PC_FC_LIST 
MOV CL . 0 

MOV AH > AL ; 2 » 

AND AH, CSI3 
AND AH*CSI+1233 
JH2 AKANE CHAN 
INC SI 
INC CL 
CMP CL,100 
JHZ AKANE 
POP AX 
STC 
RET 

POP AX 
CLC 
RET 

Drop No. Bit Position > 

PUSH CX 

MOV CL* CDROP^NO 3 
MOV AL,1 
ROL AL,CL 
POP CX . 
RET 

Converter Bit Position •> 
PUSH CX 



CONV_MO 

No 
2*0 



CV» I .Hon* 



AL ■ 2 ** CONV_NO 



0 — - Ho 



AL 



AL 
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SOURCE LINE 



1614 8A0E2407 


970 




1616 BOOt 


971 




161A D2C0 


972 




161C 39 


973 




1610 C3 


974 






973 




161E 51 


976 


DE V 1 CE_B I T_AL t 


161F 8A0E2A07 


977 




1623 B001 


978 




1623 D2C0 


979 




•627 39 


980 




1626 C3 


981 






982 




1629 A02E07 


963 


EVENT_TO_ BASIC i 


162C 343F 


984 




1-62E 20068007 


985 




1632 C3 


986 






987 




1633 890200 


988 


TIMER_02_SEC s 


1636 E92600 


989 


TII1ER_04_SEC» 


1639 B90400 


990 


163C E92500 


991 




163F B90500 


992 

* 


TlMER„05.SECi 


1642 E91F00 


993 




1643 90 


994 


TIIlER_UD_SECx 


1646 890000 


995 


TIHER_l_SECt 


1649 E91800 


996 


TIHER_2_SEC: 


164C 8914 00 


997 


164F E91200 


998 


TIMER_3_3EC: 


1632 B93200 


999 


1533 E90COO 


1 000 


TIHER_1 0_ SECr 


1638 B96400 


1001 


163B E90600 


1002 


TtMER_30_SEC: 


163E B92C01 


1 003 


166! E90000 


I 004 




1664 33 


1 003 


T1MER_SET_CX: 


1663 56 


1 006 




1666 BE 00 03 


1 007 




1669 B7 00 


I 008 




166B 8A1E2907 


100? 




166F 02DB 


1 01 0 




1671 89 08 


101 1 




1673 5E 


1012 




1674 SB 


1013 




1675 C3 


1 014 






1013 


J 




1016 






1017 


• 


1676 B81200 


1 018 


IBF_UNMASKi 


1679 BA3AFF 


1 019 




167C EF 


1020 




167D C3 


1021 






1 022 






1023 






1 024 


I 


167E BE 1000 


1023 


VIE«_TBL_LED: 


1681 B70C 


1026 





tlOV CL,lCQNV_NOJ 
MOV AL # 1 
ROL AL,CL 

POP CX 
RET 

Device Bit Position 
PUSH CX 

MOV CL,CDEVXCE_HOJ 
AL,1 
AL,CL 
CX 



> AL 



mov 

ROL 
POP 
RET 

EVEMT Mode > Basic Mode 

MOV AL,tCONV_NO_BITJ 
XOR AL , 3FH 
AHD CH0W_EVEHT3.AL 
RET 

Timer Set Operation 

mov cx,2 
jmp timer_set_cx 

MOV CX,4 

JMP T1HER_SET_CX 
MOV CX.5 
JMP TIH£R_SET_CX 
HOP 

MOV CX.10 
JMP Tln£R_SET_CX 
MOV CX,20 
JMP TIMER_SET_CX 
MOV CX,50 
JMP TIMER_SET_CX 
MOV CX,100 
JMP TlnER_SET_CX 
MOV CX,300 
JHP TIHER_SET_CX 
PUSH BX 
PUSH SI 

MOV SI,T1ME_TABLE 
MOV BH,0 

MOV BL,tIC_BYTE3 
ADO BL,8L 
MOV CSI3CBX3.CX 
POP SI 
POP BX 
RET 



*********** 



IBF Interrupt Un»»*k 



****************************** 



MOV 
MOV 
OUT 
RET 



AX,12H 
DX, OFF 3 AH 
DX.AX 



IBF Interrupt Vnmsxk 



Channel Table > LED *»»*****i 

MOV SI.VIEU^CHAHHEL ; C ID_BYTE3 
MOV BH, 0 
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HEWLETT-PACKARD: 8 086 A*$«abl«r 
SOURCE LINE 



1683 


8A1E2407 


1027 




1687 


8A20 


1 028 




1689 


8A4008 


1029 




168C 


88266507 


1 030 




1690 


A28407 


1 031 




1693 


8BD8 


1032 




1693 


C3 


1 033 








1034 


* 






1033 








1036 


; 


1696 


8A3E8507 


1 037 


LED_BIM_BXt 


169ft 


8A1E84 07 


1038 




* 




1039 


; 






1040 








1 041 


; 


169E 


80E30F 


1 042 


DEC8IN_BX: 


16A1 


80E70F 


1 043 




16ft4 


02FF 


1 044 




16A6 


02DF 


1 043 




16A8 


02FF 


1 046 




16AA 


02FF 


1 047 




16AC 


D2DF 


1 048 




16AE 


B700 


1 049 




1680 


891EIE07 


1 050 




1664 


C3 


1051 
















f V *J w 








1 054 


* 


16BS 


BE1 000 


1 055 


i pr» utcu tri • 




B700 






16BA 


8ft 1 E2407 


1 0S7 




16BF 

1 W D W 




1 QSB 

t V -sJ 0 






8820 


1 039 




16C4 


ft 084 07 


1 060 

1 V V w 




16C7 


884008 


1 061 




1&CA 

1 V V ^ 




1 062 








1 063 


■ 

i 






1 064 








1 06S 


> 


16CB 


A 08° 07 


t 06 £ 


IF kfPY tin BACC » 


16CE 


3C0 0 


1 067 




1 ADO 


7404 






16D2 


3ft 


1069 




16D3 


E93D01 


1 070 




16D6 


C3 


1 071 


T I HEREON! 






1072 


; 






1 073 








1074 


; 


16D7 


E8A4FF 


1075 


Dtf_S C AN_S Eft RC H i 


16DA 


E8B9FF 


•1076 




16DD 


E833FF 


1077 




16E0 


BE8001 


1078 




16E3 


FECB 


1079 


URXt 


16E3 


80FB00 


1080 




16E8 


7303 


1081 




16EA 


BB6300 


1 082 




16ED 


8AE0 


1 083 


URI1 : 



MOV 

nov 

MOV 
MOV 
MOV 
MOV 
RET 



BL,CC0NV_N01 
AH, CSIJCBX) 
AL,CSIJCBX+83 
IMSB_LED3,AH 
tLS8_LED3 , AL 
BX,AX 



LED BX 



MOV BH. CMSB_LED3 
MOV BL, CLSB_LED3 

Decimal to Binary 

AND BL,0FH ; 
AND BH,0FH 
ADD BH,BH 
ADD BL,BH 
ADD BH,BH • 
ADD BH,BH ; 
ADD BL,BH ; 
MOV BH,0 ; 



i BX < LED 



BX ASCII Decimal — BX Binaru 



BL»BL+C2*BN> 
BM«2*< 2*BH > > 
BH«2»<2*(2+BH>> 
BL«BL+< 2*BH >+2*< 2*< 2*BH > > 
«BL*1 0*BH 



MOV U0RD FTR [BINARY LED} , BX 
RET 



LED > VIEW_TABLE 



MOV SI,VIE«_CHANHEL 
MOV BH.O 
MOV BL,CC0NV_N03 
MOV AH,CMSB_LED3 
MOV CS13CBXJ,AH 
MOV AL, CLSB LED 3 
MOV CS13C8X+83,AL 
RET 



Last Channt 1 M<ftory Hi Ire 



IF KEY IN THEN GOTO BASE_ROl)TIN£ 

MOV AL, CKEY_DATA3 
CMP AL,TIHER_OUT_C0DE 
JZ TIMER ON " 
FOP DX 

JMP BASE ROUTINE 
RET 



SCAN Mode Up Channel Search 

CALL VIE«_TBL_LED 
CALL LED_BIN_BX 
CALL C0NV BIT AL 
MOV SI,BASIC_AUTH0 
DEC BL 
CMP BL,0 
JNZ URI1 
MOV BX,99 
MOV AH^AL 
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16EF 2220 
16F1 74F0 
16F3 £962 00 



16F6 E885FF 
16F9 E89AFF 
16FC E814FF 
I6FF 8E0001 
1702 FECB 
1704 BOFBOO 
1707 7503 

1709 8B6300 
170C 8AE0 
170E 2220 

1710 22A08000 
1714 74EC 
1716 E93F00 



1719 E862FF 
171C E877FF 
171F E8F1FE 

1722 BE0001 

1723 FEC3 
1727 80FB64 
V72A 7203 
172C BB0100 
172F 8AE0 
1731 2220 
1733 22R08000 
1737 74EC 
1739 E91C00 



173C 
173F 
1742 
1743 
1748 
174A 
174D 
I74F 

1752 
1734 

1736 



E83FFF 
E834FF 
EBCEFE 
BE8001 

FEC3 
80FB64 

7203 
BB01 00 
8AE0 
2220 
74FO 



1758 E8CEFE 
173B E80A00 
175E E834FF 
1761 E847FD 
1764 E841FB 
1767 C3 



* 
* 

; 



SOURCE LINE 

084 
083 
086 
087 

oee 

089 

090 DV_PCFC_SEARCHt 

091 

092 

093 

094 UKli 
093 

1096 
097 

1098 UKlli 

I 099 
1100 

I I 01 
1102 
I 103 
1104 
1105 

I 1 06 UP_PCFC_SEARCH: 

II 07 
[108 
I 1 09 

mo unt t 
mi 

1112 
1113 

1114 UM 1 1 : 
1113 
1 1 16 
1117 
1118 
1119 
1120 
1121 

1122 UP SCAH.SEARCH! 

1123 

1124 

1 123 

1 126 UK A: 
1127 
1 128 
1129 

1130 UK At : 

1131 

1132 

1133 1 

1134 UD_CONV_DISPi 
1135 

1136 
1137 
1 138 
1139 
1140 } 



AND AH,CSIKBX3 
JZ URI 

JMP UD_CONV_DISP 

PCFC Mod* Up Channel Search 

CALL VIEU_TBLJ.ED 
CALL LED_8IN_BX 
CALL COMV_BXT_AL 

hov si,pOc_list 

DEC BL 

CMP BL,0 

JNZ UKI1 

MOV BX,99 

MOV AH,AL 

AHD AH, C3I3CBXJ 

AND AH,tSI+1283EBX3 

JZ UK I 

JMP UD_CONV_DISP 

PCFC Mode Up Channa.1 Search 

CALL VIEtfJTBLJLED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 

INC BL 
CMP 8L.100 

jc unit 

MOV 8X,1 

MOV AH, AL 

AND AH # CSI3tBX3 

AND AH, CSX+1283CBX3 

jz vni 

JMP UD_CONV_DISP 

SCAN Mode Up Channel Search 

CALL VIEU_TBL_LED 

CALL LED_BIN_BX 

CALL C0NV_8IT_AL 

MOV SX,BASIC_AUTMO 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX.1 

HOV AH, AL 

AND AH»£SI3tBX3 

JZ UKA 

CALL EVENT TO BASIC 
CALL BINDEC_LED 
CALL LED_V1EW_TBL 
CALL SPU_LED_DISP 
CALL CO_CONVERTER 
RET " 
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1769 
*76A 
1760 

<7*,r 

1774 

itto 
im 

1702 



►TOO 
90M0A 

00C9QA 

ret7 

IBP 4 

• I CBS 03* 
99 lift* Q? 
99 Jt 09 07 

C3 



17*3 EB40PE 
17*6 7404 
1798 00*333 
17*9 C3 

I70C tllfFI 
170* 7904 

I79t B94946 
1794 C3 

17V3 09439 0 
17T8 C3 



17M 
IT90 

t7tr 

1703 
1709 
1 7 AS 
1700 
t7oC 
17t» 
1703 
1709 



btoo 

B01E2907 
0290 

•soo 
3»04i cor 

741* 

7303 
E9740I 



tre» so 

1709 C3 



17«* 9* 



tteuirTf-»or*APBu too* 
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1141 
tl«2 
114) 
1 144 
1 149 
114* 
1147 
1 146 
M49 
• 190 
1191 
1152 
1193 
1194 

1199 
I1S« 
1 197 
I1S« 
1»9» 
11*9 
I tftl 
1 '62 
Ilft3 
f 164 

1169 
1*66 
M67 
1160 
11*9 
1170 
1171 
1172 
1173 
1174 

lira 

1176 
1177 
1176 
1 17? 
1180 
M91 

1183 
11*4 
1183 
1l»6 

it»r 

tl*8 
1189 
1 1*0 
1191 

1192 

im 

1194 
1199 
119* 

1197 



tOU^E Lt*E 

91NftEC_ieDi 
MITOnlt 



no*Oi 



HDV 0H,t 
CRP 0L.1O 
JZ RAKD 
9U» 0L,l» 
IMC 8* 

Ml Ton I 

0» 0M.3O39M 
rtOV 1LS8_LED),0L 
NOV (ttSft.LtP },9ti 
PIT 

St/Pf/PC Mods w» AX nl 9*1 turw 



wrrc.wM.oxi call 5C_WM_r«i 
nov oat.A9Cit.sc 



I 9tO* H»d« t 



»AOtl_WCi 
I 

I 

900» !_PC i 



CALL PC CM* 0 KA1 
JNZ 9A9P|_Pt 

HOV AX,A9C!I.rC 
PET 

KOV OX, ASCII PC 
PIT 



i I PC Hoot I 
t [ PC nod* J 



l 
l 
t 



«CEV_0Pf»ATI0Hl 



HOV CUIKEY.DATA1 
MOV 9H.D 

HOV BLoCtCtYTt! 
AM Ot^PL 

NOV 3!,JUftP_A0ORES« 
HOV OX.tSIMFXJ 
CUP AJC.tIMIT_POINT3 
JZ OP_!MITIAL 
CUP CL . 0>*0*T_»TV_C.OTC 
JHZ OP.HOPMML.rCV 

JAP OP M 9PV v 0PP * 9PU V» OPP Swr>^ntf««* 



M»0i»« U» QH.tyP r*v ?Kit» U»«tul«r»*i «e 



op_MOPt»oL_ierr» 



PUSN OX 



I TOSH J «0-0*-TO»MIMO-Ot-T«9M I MO-Ot -TOSH I M0-C9- TOS M I MO-0S~TOSH IM0-0S-T15M f MO-OS - TOSH I NO-OS* TOS H J MO-09- T WM I 
» 

NEXT JCOMT tMUC * POP OX 
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SOURCE LI HE 



17BB 
17BD 
17C1 
17C3 
17C6 
17C3 



B7D0 

8AIE2807 

02DB 

BE8003 

8900 

C3 



17C9 
17CD 
17D0 
17D2 

17D5 



8A0EB907 
80F913 
7511 
E654FE 

E8BEFC 



1 7D8 E 9 CD FA 

17DB E8D6FB 

17DE A11A07 
17E1 EBD8 



17E3 
17E6 
I7E8 
17EA 
17ED 
17£F 
17F1 
I7P4 
17F6 
I7FA 
17FD 
t800 
1802 
1B04 
1807 
I80A 
180C 
180F 



8 OF 91 f 

7524 

B430 

E8ADF6 

7402 

B431 

A 02 A 07 

0C30 

88268507 

A28407 

A 024 07 

0C3O 

FECO 

A28607 

E84FFD 

EBBC 

80F917 

73B7 



1811 EBBS 



1813 
1816 
1819 
1818 
I81D 
181F 



A 089 07 

EBEBF8 

7334 

3C10 

75C3 

E92401 



I 198 

1 199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1223 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1251 

1252 

1253 

1254 



NEXT.OS : 



RETURN_0S: 

I 

I 
» 
I 

j..-** 

OP INITIAL: 



nov BH,0 

MOV BL,tIC_8YTE3 
ADO BL,BL 

MOV SI , JUMP_hDDPESS 
NOV 1 8X3 1 SI 3. AX 
RET 



SPU Xnltitl Off Hod* 



MOV CL, tKEY_DATA3 
CMP CL,ONOFF KEY_COC-E 
JH2 HP^IOO.CK^OOI 
CALL EVENT_TO BASIC 
CALL SPUJ/IEW.DISP 

CALL CO.COHVERTER 



UAKEARl_DE_ONi CALL SPU_RELAY_ON 

HOV AX,CBASE_P0INT3 
JMP NEXT OS 



MP 100 CK 001: 



CONV_SW_NC_YO : 
CONV SV*^OK_YO: 



HP 100 CK092: 



; i i i ;;;;;;;;;; ; 



CMP CL,EVEHTJCEY_COD£ 

JH2 MP_1 00_CK_002 

MOV AH, 3 OH 

CALL CONV_SW_FLAG 

JZ CONV_SU_OK_YO 

MOV AH.31H ~" 

MOV AL,tOEVICE_N03 

OR AL,30H 

MOV CMSB_LEDJ,AH 

HOV fLSB_LED3,AL 

MOV AL,tC0HV_N03 

OR AL,30H 

INC AL 

MOV CHSB_LED3,AL 

CALL SPO.LED_FLAST 

JMP RETUPN_OS 

CMP CL, SENDEE Y_CODE 

JN2 RETURN OS 

CALL SPECIAL SPU I 

JMP RETURN OS 



i — 

t 

} _ 

BASE ROUTXNEi 



B»s« Routine 



MOV AL,tKEY_DATA3 
CALL KA2UK0 
JNC RANDOM^ ACCESS 
CMP AL,PLUS__KEY_CODE 
JHZ BASE1 

JMP UP CHANNEL OP 



* 
■ 

* 

I 
* 

; 
; 

■ * 

it 

i i 
; i 

* * 
; ; 
2 ; 
; ; 
; ; 
; > 
i ; 
j ; 

* * 

* # 

; i 
i ; 
/ ; 
) t 
* 

* 

i 

s 
* 

't t 



SPU OFF 
SPU ON 
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SOU PC E LINE 



1822 


3C1 1 


1233 


8ASE1 t 


1824 


7303 


1236 




1826 


E94703 


1237 




1629 


3C12 


1238 


8ASE2: 


182B 


7303 


1239 


• 


182D 


E99A01 


1260 




1830 


3C14 


1261 


BASE3: 


1832 


7303 


1262 




1634 


E9A701 


1263 




1837 


3C13 


1264 


BASE4 1 


1 039 


7303 


1263 




1838 


E91302 


1266 




183E 


3C16 


1267 


BASES: 


1840 


7303 


1268 




1642 


E99C02 


1269 




184S 


3C17 


1270 


BASE6: 


1647 


7303 


1271 




1849 


E9AB02 


1272 




184C 


E98400 


1273 


8ASE7 : 






1274 








1273 


# 






1276 


1 






1277 
fz78 


1 


184F 


6700 


1279 


RANDOM_ACCESS : 


1831 


8A1E2807 


1260 




1893 


8BF3 


1281 




1857 


E66406 


1282 




183ft 


6800 


1283 








1284 




185C 


A28307 


1285 




185F 


BOSS 


1286 




1861 


A28407 


1287 




1864 


E87EFC 


128B 




1867 


E8E8FD 


1289 








1290 


• 


186 A 


E84DFF 


1291 








1292 


* 

r 


186D 


A08907 


1293 




1870 


E891F8 


1294 




1873 


7264 


1295 




1873 


8700 


1296 




1877 


8A1E2807 


1297 




187B 


88F3 


1298 




187D 


E63E06 


1299 




1880 


8A20 


1300 








1301 


t 

* 


1832 


A28407 


1302 




1883 


88268307 


1303 




1889 


E83206 


1304 




188C 


894004 


1305 




188F 


E819FC 


1306 








1307 




1892 


E801FE 


1308 




1893 


E819FD 


1309 




1898 


747D 


131 0 








131 1 


1 



CMP AL, EVENT KEY CODE 

JNZ BASE! 

JMP EVENT_KEY_OP 

CHP AUAUTHO KEY CODE 

JNZ BASE3 ~ 

JMP AUT HOTKEY OP 

CUP AL,HINUS_icEY CODE 

JHZ BASE4 

JrtP DOWN_CW_OP 

CMP AL,SCAN~KEY CODE 

JHZ BASES 

JMP SCAN_KEY_OP 

CMP AL,CLEAR_KEY CODE 

JNZ BASE6 

JHP CLEAR_KEY_OP 

CttP AL, SEND KEY_CODE 

JNZ BASE? 

JMP SEND_KEY_OP 

JMP HEXT^END ; 2oooooooooooooooooooooooooooooc-oo->oooooc 



R-andoa Access Routine 



MOV BH,0 

MOV BL,C1C_BYTE3 

MOV SI,BX 

CALL KEY_BUFF ADRS 
MOV CBX3 (SI ] . AL 

MOV C MSB_L£D 3 , AL 
MOV AL,88H 
MOV CLSB_LED3.AL 
CALL SPU_LED_DXSFL 
CALL T1MER_3_SEC 

CALL NEXT^CONTINUE 

MOV AL,CKEY_DATA3 

CALL KAZUKO 

JC RANDOH_OUT 

MOV BH,0 

MOV BL,(IC_BYTE3 

MOV SI/BX 

CALL KEY_BUFF_ADRS 

MOV AH,CS13CBX3 

MOV tLSB_LED3,AL 
MOV (MS8_LED3>AH 
CALL KEY_BUFF_ADRS 
MOV CSI1IBX+4 3,AX 
CALL SPU_LED_DISP 

CALL LED_BIN_BX 
CALL AUTHO_KAI 
JZ WT NO WT END 



l LS8 



; Ctt Key Input laUit 33 3 



AH * C 1st KEY 3 
AL - C KEY_DATA 3 

LED Display 
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SOUPCE LINE 



189 A 


ES36FD 


1312 




CAUL SC_H0DE_KAI 


189D 


75 28 


1313 




JK2 7UNE_SURU 


189F 


E81CFD 


1314 




CALL PC_CODE_0_KAt 


18A2 


7426 


1315 
1316 


I 


J2 TUHE_SURU 


1BA4 


E8EFFD 


1317 




CALL. LED_BIH^BX. 


I8A7 


E869FD 


1318 




CALL C0MV_BlT_AL 


1 BAA 


8E0001 


1319 




HOV 5I,PC_FC.LIST 


18 AD 


2200 


1320 




AND AL,tSl)CBX] 


I8AF 


7519 


1321 
1322 


I 


JM2 7UHE.SURU 


1881 


E87305 


1323 




CALL ANfcO_IHPUT 


1884 


E82E06 


1324 




CALL ANGO_BIM_DX 


I8B7 


E821FD 


1325 




CALL PC_C0DE_ADRS 


I8BA 


3810 


1326 




CHP OX, CSI3CBX3 


18BC 


7524 


1327 




JN2 BSCERB — UT_EMD 


I8BE 


EBFD05 


1328 




CALL KEY_BUFF_ADRS 
HOV AX,tSI3CBK*4) 


1 BC1 


884 004 


1329 




I8C4 


A38407 


1330 




HOV CLSB_LED1.AX 


10C7 


EBEt FB 


1331 
1332 


s 


CALL SPU_LED_DISP 


18CA 


E85CFD 


1333 
1334 


TUHE.SURU ; 
$ 


CALL EVEMT_T0_BASIC 


I8CD 


E6E3FD 


1335 
1336 


t 


CALL LED_VJEU_TBL 


18D0 


EB1CF9 


1337 
1338 


i 


CAUL RUH_C0MVERTER 


18D3 


At 1 A07 


1339 


NEXT EHDi 


HOV AX.CBASE.POIHT) 


18D6 


E9E2FE 


1340 
1341 


t 

m 


JHP NEX7_0S ~ 


t 7 




1342 


RAHDOH OUTt 


CUP AL. CLEAR KEY CODE 


18DB 


7585 


1343 




JKZ HSCERP VI END 


18DD 


E8B6FB 


1344 




CALL SPU_vTeW_DISP 


18C0 


EBF1 


1345 
1346 


j 


JHP MEXT_END 


I8E2 


B87245 


13*7 


nSCERR.WT.EHP i 


HOV AX,eSClI_EP 


I8E5 


EBBCFB 


1348 


HSG_UT~EWD i 


CALL SPU_LED_AX 


18E8 


E858FI* 


1349 
1330 


UMT_ENP: 

* 


CALL TIHER_1_SEC 


18E8 


EBCCFE 


1551 
1352 


I F_T I HE0UT_EMD ; 
* 


CALL HEXT_COMT 1 HUE 


18EE 


A08907 


1353 




HOV AL • t KEY_fN*T A J 


18F1 


3C00 


1354 




CUP AL.TIKEP OUT CODE 


18F3 


7403 


1355 




J2 RAHDOH.HODORl" . 


18F5 


E91BFF 


1356 




JHP ©ASE_ROUT J ME 






1357 


1 




I8F8 


A 080 07 


1358 


RAMDOH.HOD0R1 i 


MOV AL.CNOV EVENT J 


1BFB 


84 062E07 


1359 




TEST AL.CCONV_NO_81T3 


I8FF 


7505 


1360 




JH2 EVEMT_HODOPt 


1901 


E892FB 


1361 




CALL SPU.VXEV DISP 


1904 


EBCD 


1362 




JHP NEXT_END ~ 


1906 


BE3000 


1363 


EVEHT^HODORI : 


HOV SI, EVENT CHANNEL 


1909 


03362407 


1364 




ADD Sl,(C0HV HO) 


190P 


8BIC 


1369 




HOV BX,tSI3 


1 9QP 


E856FE 


1366 




CALL BINDEC LED 


1*12 


E896FB 


1367 




CALL SPU.LED.DISP 


1919 


EBBC 


1368 




JHP HEXT^EHD 



i PC Hod« D*9« PC-Hap Hi Aruk* 



t 

I 

l IF 

l 
* 



PC_C0DE <> Input Cod* Th*r. PC_C©ntrol 
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1917 E82CFD 



19IA E89DFE 



191D 
1920 
1922 
1924 
1927 
192A 



A08907 
3C00 
74 03 

E9ECFE 
BBDCD4 
EBB9 



I92C E8A0FA 
192F EB62FA 
1932 E6EEFA 

1939 A11C07 
f93B E8B0FE 
193B EBACF9 
S93E 7203 

1940 EB42F8 
1943 E9B2FE 



1946 EBCOFC 
1949 22D60EOO 
1940 7*33 



194F 
1952 



E8EAFO 
EBEAFC 



1935 EB62FE 

1958 A08907 
1958 3C00 
I95D 7553 



195F 
1962 



E814FA 
E8E0FC 



SOURCE LINE 

1369 i 

1370 ; 

137 1 WT_N0 WT ENDt 

1372 , 

1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 HSC NO Uf EHO» 

1 380 ~ 
1381 
1382 

1383 

1384 i 

1385 * 

1386 | 

1387 ; 

1388 i 

1389 ; 



CALL TlHER_t_SEC 

CALL NEXT.COMTIHUE 

HOV AL,IKEY_DATAJ 

CMP AL„TlHER_OUT CODE 

J2 »SC - HO_Wt2eN0~ 

JHP BASE ROUT I H£ 

HOV AX, ASCII HO , I 5« c 

JMP HSC WT END 



'No' 



SPU OFr K#y Operation 



1390 OP SPU OFF i 

1391 

1392 

1393 ; 

1394 

1395 

1396 

1397 

1398 ; 

1399 

1400 i 

1401 riAKI; 
1402 

1403 
1404 
1409 

1406 j 

14 07 ; 

1408 ; 

1409 ; 

1410 ; 

141 1 UP CHANNEL OP: 
1412 

1413 

1414 ; 

1415 UP_SCAN: 
1416 

1417 i 

1418 

1419 ; 

1420 

1421 

1422 

1423 t 

1424 YUk'O: 
»425 



CALL SPU_RELOY_OFF 
CALL SPU_CLEAft orSP 
CALL EVENT_LED~OFF 

HOV AX, UNIT POINT 3 
CALL HEXT_OS 
CALL 5TP_COMVERTER 
JC HAKI 

CALL CONV_P_OFF_CHD 
JHP RETUPN_OS 



; Kor««« Tanrwru Amb'id«.ri Had* OS niwwdor 



Kodoru Jimbiwa SK t t««rurvod* R«t u 



rn 



UP Channel Change 



CALL CONV_PI7_AL 

AND Ai. , C SCAN HODE FLAG} 

J2 UP_PCFC ~ 

CALL Uf>_SCAN_SEaRCH 
CALL TJHE»_0?_SEC 

CALL HEXT_C0HTINUE 

HOV AL,tKEY_DATA3 
CHP AL,T I HEREOUT CODE 
JH2 UP_DOWW_EXtT~ 

CALL SPU^STATUS RED 
CALL TIH£P W UD_SEC 



* U^D Svou Hanajh.it* 
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SOURCE LINE 







1426 


■ 

• 




CALL MEXTJCONTINUE 


1^63 


E832FE 


1427 
1428 


• 

9 




1966 


A 089 or 


1429 






flOV AL,tKEY_DATA) 


I96B 


3C1C 


1430 






CflP AL.KEV_PUSH.CODE 


I960 


7348 


1431 






JNZ UP_DOWM_EXIT 


I96F 


E8CAFD 


1432 






CALL UP_SCAH_SEARCH 


1972 


E8BEFC 


1433 
1434 


J 




CALL TIMER_02_SEC 


1973 


E842FE 


1435 
1436 


% 




CALL NEXT_CONTIHUE 


1979 


A 0890? 


1437 






MOV AL,CKEY_DATA3 


197B 


3C00 


1438 






CMP AL,TIHER_OUT_CODE 


1970 


74E0 


1439 






JZ YUKO 


197F 


E93300 


1440 
1441 
1442 






JMP UP DOWN EXIT 


1982 


E862FC 


1443 


UP FXPC: 


CALL PCFC_MmP_ARUKA 


1983 


7240 


1444 
1443 


• 




JC UP_NO_MAP 


1987 


E88FFD 


1446 






CALL UP_PCFC_SEARCH 


I9SA 


E8B2FC 


1447 
1448 


I 




CALL TIMER_03_SEC 


198D 


E82AFE 


f449 
1430 


I 




CALL HEXT_CONT I HUE 


1990 


A08907 


143} 






MOV AL,CKEY_DATA3 


1993 


3C00 


1432 






CMP AL * T I HER_0UT_CODE 


1993 


7320 


1453 
1454 


I 




JNZ UP_DOUH_EXIT 


1997 


E80CF9 


1435 


YASUK'O: 


CALL SPU STATUS_REO 


199ft 


EBA8FC 
/ 


1456 
1457 


* 
9 




CALL T1MER_UD_SEC 


1 99D 


£81 AFE 


1 458 
1439 


* 
9 




CALL NEXT_ CONT I HUE 


19A0 


A08907 


1460 






MOV AL. tKEY__DATA3 


13A3 


3C1C 


1461 






CMP AL,KEY_PUSH_CODE 


19A5 


7310 


1462 






JMZ UPJ>OUN_EXIT 


19A7 


E86FF0 


1463 






CALL UP PCFC SEARCH 


19AA 


E886FC 


1464 
1463 


2 




CALL TIMER_02_SEC 


19AD 


EBOAFE 


:466 
1467 


1 




CALL HEXT_CONT I HUE 


19C0 


A08907 


1468 






MOV AL,tKEY_DATAJ 


19B3 


3C00 


1469 






CMP AL,TJMER__OUT_CODE 


19B3 


74E0 


1470 
1471 
1472 


1 
J 




JZ YASUKO 


19B7 


A0890? 


1473 


UP DOWN EXIT: 


MOV AL,rKEY_DATAJ 


19BA 


3C00 


1474 






CMP AL. TIMER OUT CODE 


19BC 


7306 


1475 






JNZ MIKA 


19BE 


E9D5FA 


1476 






CALL SPU_VIEU_DISP 


19C1 


E82BF8 


1477 






CALL RUH_COHVERTER 


19C4 


E94CFE 


1478 


RIKA t 


JMP BASE_ROUTIHE 






1479 


1 






19C7 


E93DFF 


1480 
1481 
1482 


UP. 

9 


_NO_MAP: 


JMP MS6_N0_tfT_END 



; Key R«l«8ff« or Another 



; Another Kcv 



* 
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1483 


; 








1484 


J 


Adding Channels to the FC/PC 






1485 


j 








1486 










r 




19CA 


E8B1FC 


1487 


AUTH0_K£Y_0P: 


CALL VIEW_TBL_LED 


19CD 


E8C6FC 


1488 




CALL LED_BIN_BX 


1900 


BE0001 


1489 




MOV SI,PC_FC_LIST 


19D3 


E83DFC 


1490 




CALL C0NV~BIT_AL 


19D6 


0800 


1491 




or tsntex),AL 


19D8 


B86441 


1492 




MOV AX,ASCII_AD 


19DB 


E907FF 


1493 

1494 




JMP rtSG_WT_END 














1495 








• 


1496 


* 


Down ChanneL Change 






1497 
1498 


r 
















1 499 


nnUM CM OP * 


CALL COMV BIT AL 


1 9E 1 


22 OfiOPftO 


1500 




AND RL.TSCAN MODE FLAGS 


1 7C3 




13DI 
ISO? 


t 

# 


JZ DU PCFC "~ ~~ 


1 9E7 

f mW W ■ 


ESEDFC 


1303 


t>u SCAN t 


CALL DU SCAM SEARCH 


19F.A 


E832FC 


1504 
1305 


> 
> 


CALL TIMER_05_SEC 


19ED 


E6CAFD 


i506 


• 


CALL NEXT_COKTIHUE 




a noon? 


t ^no 




rinv AL f KFY DAT A 1 




in nn 


i «,oo 




CMP OL TIMFP OUT COOP 


1 OCR 




131 U 
1311 


• 

; 


Avxy isnuM cvtt 


1 7T 7 


r~ n?r>rfl 




fc JKQ t 


UNLL ar U_5 I H I U9_Ktw 


I J*l M 


fctf*tar u 


131 J 




rat i timed nn ecr 




/ 


1314 


• 

* 




1 9FD 


EBBAFD 


t R t V 

1315 
1316 




CALL NtftT^CONTJNl/fe 


1A00 


A 089 07 


1517 




«0V AL t C KEY_DATA 3 


1 A03 




131H 




run a* fc'C V Ol ICU mr>ff 


1A05 


7510 


1519 




JNZ DOWM.EXIT 


1 R Br 


corner 


I 3< U 






1 R OH 




1 1 
I 


■ 

i 


rat i ttmpd n** err 


1A0D 


EBAAFD 


1523 
1524 


i 


CALL NEXT_CONTINUE 


1A10 


A 089 07 


1525 




MOV AL, EKEY^DATAJ 


1A13 


3C00 


1326 




CMP AL,TIMER_OUT_CODE 


1A15 


74E0 


1527 




J2 EIKO 


1A17 


EB9E 


1528 


DOUN^EXITi 


JMP 0P — D0WH_EXIT 






1529 






1Af 9 


E8CBFB 


1530 


DU_PCFC: 


CALL PCFC„MAP_ARUKA . 


1A1C 


7232 


1531 
1532 


J 


JC DW_N0_«AP ~ 


1 AlE 


E8DSFC 


1533 




CALL DU_PCFC.SEARCH 


IA2I 


EB1BFC 


1534 
1535 




CALL TIHER_05.SEC 


1A24 


E893FD 


1536 
1537 


* 
* 


CALL HEXT_C0HTINUE 


1A27 


A08907 


1538 




MOV AL, EKEY_DATA3 


1A2A 


3C00 


1539 




CMP AL,TIHEP_OUT_CODE 
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1A2C 73E9 

1A3C E649F9 
IA31 E911FC 

1A34 K083PD 

1A37 A 099 97 
l*3A 3C1C 
1A3C 73D9 
fMC EP05FC 

imi Eoern 

1A44 E873FD 

1A47 A08907 
t A4A 3C00 
1A4C 74E0 
IA4E E8C7 

1A90 E9D4FE 



1AS3 E82DFD 
1A96 E848FA 
1AS9 E8F6FB 

1A5C E858FD 

1A3F A 089 07 
1n62 3C00 
1A64 7503 
ia«t E98FFE 



1A69 
1A6B 

1A8D 
1A70 



3C13 
7339 

E84EF8 
7410 



1A72 E8B203 
1675 E86D04 

1A78 E860FB 
1A7B 3810 
1A7D 7403 

1A7F E960FE 



1940 

1341 $ 

1342 KCIKOi 
1343 
1344 | 
1343 
1348 | 
1347 
1348 
1349 
1390 
1391 
1392 ; 
1333 
1334 | 
1353 
1338 
1337 
1338 
1339 ; 

1380 DW.NO.HAPi 
1981 ~ 
1962 
<963 

1! 
1! 
1966 

1367 j— * 

1366 j 

1369 j 

1370 ; 

1371 i 

1572 SCANJCEY.QPi 
1573 

1374 
1373 ; 
1376 
1377 i 
1379 
1379 
1380 
1381 
II 



1383 SCAN.AFT£Rt 

1384 

1383 j 

1986 SCAM SCAHt 

1387 

1388 I 

1369 

1390 

1391 

1392 

1393 

1394 l 

1395 

1396 ; 



JHZ DOim_CXIT 

CALL 6PU.STATU8.RE0 
CALL TII1ER.UD.SEC 

CAUL NEXT.CONTSNUE * 

HOV AL« CKEY^DATAJ 
CUP AL , KEY PU$M CODE 
JHZ DOUH EXIT v 
CALL fty_PCrC_3tARCH 
CALL TIN**. OJ.StC 

CALL HEXT.COWTIWJE 

HOV AL, CKEY.DATA3 
CHP AL,TlnER_OUT_CODE 
JZ KE1K0 
JHP DOUN.EXIT 

JHP HSC.NO_UT.END 



SCAN K«y Operation 



CALL SCFCPC WODE AX 
CALL SPU.LED AX ~ 
CALL TINER.g.SEC 

CALL H£XT_COHT I HUE 

HOV AL.tltCY.DATA) 
CMP AL.TIHER.0UT.CODE 
JHZ SCAN. AFTER 
JHP RAHDOnyiODORI 

CHF AL,SCAN.KEY_CODE 
JHZ SCAM ANOTHER 



CALL PC.CODE 0 KA1 
JZ SC.FC.PC.XCHG 

CALL AN G0_ INPUT 
CALL ANGO.BIH DX 
CALL PC.CODE ADRS 
CNP DX, (61 3(0X3 
JZ SC.FC_PC.XCHC 

JHP RSCERR.IIT.EHD 



IF PC.CODC <> Input Code Th«n PC_Erf»*r 
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SOURCE LINE 



IR82 
1AB3 
»A09 
I A8D 
tnoF 

1A92 
>A93 
IA9B 
1A9A 
1«9D 
tAAO 
1AA3 



EB8EFB 

30060EOO 

22 06 OE 00 

7406 

684333 

E930FE 

E826FB 

7306 

B84346 

E949FE 

B84330 

E93FFE 



1AA6 3C12 
1AA8 7403 
t AAA E966FD 



1 AAD 
1AB0 

IAB2 
1AB3 
1 A88 
1 ABB 
1 ABO 

■Ht'BF 
1AC2 



E80EFD 
74 OD 

E87203 

E82D04 

E620FB 

3B10 

731F 

E8CE02 
E87AFB 



1AC3 E8F2FC 

tACB E 653 04 
IAC8 7303 
1ACD E9I2FE 

1«t>0 £81204 
1 AD3 E805FB 
1AD6 8910 



IADS 
1ADB 



883341 
E907FE 



1 APE E901FE 



IAE1 E89AF8 
IAE4 E8AFFB 
I AET 8E0001 
IAEA E826FB 



1397 

1398 

1399 

1600 

1601 

1602 

1603 

1604 

1603 

1606 

1607 

1608 

1609 

1610 

161! 

1612 

1613 

1614 

1613 

1616 

1617 

1618 

1619 

f62D 

1621 

1622 

1623 

1624 

1623 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1633 

1636 

1637 

1638 

1639 

t64Q 

1641 

1642 

1643 

1644 

1643 
1646 
1647 
1646 

1649 
1630 
163! 
1632 
1633 



SC FC PC_XCHG : 



Enj_TO_SCAHt 

EHI_TO_FCPCi 
EM_TO_FC t 
EHl_TO_PC; 



SCAM_ANOTHER: 



PC_CODE_XCHC 



NEU_PC_CODE : 



ME«_PC_SET : 



PC.CODE_EPR 



CALL CONV_BIT_AL 

XOR ISCAHJ10DE_FLAC3,AL 

ANE> AL, tSCAN_HOr>E FLAG 5 

J2 EHl.TO_FCPC 

flOV AX,ASC1!_SC 

J«P «SG_WT_END 

CRLL PC.CODE 0_KAI 

JH2 Efll TO PC 

«OV AX,ASCU_FC 

JHP «SG_U7_END 

nov AX,A5c7l_PC 

J«P HSC_UT END 



CUP AL,AUTH0_KEY_C0OE 
JZ PC_CGDE_XCHC 
v»MP BASE.ROUTINE 



IF PC_CODE ■ 0 THEN "NEW" ELSE AHSHO-KEY-IN 

CALL PC_CODE__0_KAI 
4Z NEU PC CD^e" 



CALL ANCO_IHPOT 
CALL ANG0_B1N_DX 
CALL PC CODE AfcRS 
CrtP DX,Tsi3tBX3 
JHZ PC_CODE_ERR 



; IF PC_CO0E <> Input Code Then PC.Erro 



CALL AKGO.TOUROKU 
CALL TInEP.05.SEC 

CALL NEXT_COMTINUE 

CALL ANGO_DJ SPLAY 
JHC NEU PC SET 
JHP nSGERRJ*T_EHD 

CALL AWG0_B1N_DX 
CALL PC_CODE_At>RS 
HOV CSI3LBX3.PX 

nov AX,ASCXI_AU 
JrtP KSC UT END 



JHP MSGERP_UT_EHD 



Deleting Channel r from the FC-'PC Lift 



CLEAR KEY OP : 



CALL VIEU_TBL_LEt' 
CALL LED_BIM_BX 
«OV SI.PC_FC_LJST 
CALL COKV BIT_AL 
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1AED 


34FF 


1654 




auk hu * ur r n 


1AEF 


2000 


1633 




RHP l5l J IdXJ/HL 






1 656 


; 




1 AF1 


B84564 


* 637 




nyv ha , Kbt i i^vc 


1AF4 


E9EEFD 


l 638 
1 659 


















f ££. ft 


i 








1661 


# 


scno K*y r unction 






1662 
1663 


1 








* 




1AF7 


B84SS3 


1664 


SEND_JCEY_ OP t 


no V AX > ASC I I_SE 


1 AFA 


E8A7F9 


1665 
1666 


$ 


CALL SPU_LED_AX 


1AFD 


E813FB 


1667 




CALL COH V_B I T_AL 


1B00 


22063008 


1668 




AMD AL/ CSEND_ENABLE J 


1B04 


7903 


1669 




JHZ SEMD_KY0VA 


1B06 


E90EFE 


1670 
1671 


# 


JMP UT^NtJ^V^END 


IB 09 E946FB 


1 672 


SEKD_KYUKA ! 


CALL TlntK_3_olH- 






1673 


; 




1B0C 


E8ABFC 


1674 
1675 


» 


■ L L# AAtlT Till IP 

CALL HEXTjCOHTIHUE 


1B0F 


A089Q7 


1676 




«0V AL, CKEY_DATAJ 


IB12 


E8EFF9 


1677 




CALL KAZUKO 


1B19 


7303 


1678 




JNC SETUKO 


1817 


E9BFFD 


1679 




JHP RAHD0W — OUT 


181A 


A29407 


1680 


SETUKO t 


MOV CLSBJLEDJj AL 


1B1D 


8A1E3308 


1681 




MOV BL, CSEMD.INDEX3 


1B21 


80FB80 


1682 




CUP BL,SEHDJ T1AX 


1B24 


7203 


1683 




4C TAM1K0 


1826 


E9EEFD 


1684 


TAMI : 


JHP WT^NO^T^END 


1B29 


B420 


1683 


TftftIKO : 


ItOV AH>20M 


1B2B 


88268507 


1686 




nov inSB_LEP J . AH 


1B2F 


E88C03 


1687 




CALL KEY_B0FF_A0RS 


1B32 


A 08907 


1688 




MOV AL,CKEY_DATA3 


1B33 


8800 


1689 




tlOV CSI3CBMI.AL 


1B37 


E8ABF9 


1690 




CALL SPU_LED DISFL 


1B3A 


E815FB 


1691 




CALL TIMER_3_SEC 






1692 


* 




1B3D 


E87AFC 


1693 
1694 


* 


CALL NEXTjrOHTIWUE 


1B40 


A08907 


1695 




flOV AL, CKEY_DATA3 


1B43 


3C16 


1696 




CUP AL, CLEAR JCEYJZODE 


1B45 


74B0 


1697 




J2 SEND_KEY_OP 


1B47 


3C12 


1696 




CMP AL, AUTHO KEY CODE 


1B49 


79DB 


1699 
1700 




JN2 TAHI ~~ " 


1B4B 


E87003 


1701 




CALL KEY_BUFF_ADRS 


1B4E 


8A00 


1702 




MOV AL, CSI3CBX3 


1B50 


BE3308 


1703 




MOV SI,SEHD DATA BUFF 


1B53 


6700 


1704 




MOV BH,0 


1B53 


8A1E3308 


1703 




MOV BL, CSEND INDEX 3 


1B59 


8A262807 


1706 




MOV AM # tIC_8YTE3 


1830 


886001 


1707 




MOV CSI3tBX+13,AH 


1B60 


884002 


1708 




MOV CSI3CBX+23,AL 


1B63 


80C302 


1709 




ADD BL>2 


1B66 


881E3308 


171 0 




NOV CSEHD — INDEX3 ^ BL 



i 

i 

i 
I 
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SOURCE LINE 



rB6fl 
1B6D 



B83341 
E975FD 



1870 
1B73 

1B73 
1B73 
1B7B 
1B7E 
1B80 
IB82 



E84BFA 
7410 

E8AF02 
E86A03 
E83DFA 
3B1 0 
74 03 
E95DFD 



1BB5 

IBC5 B97230 

1B88 E8I9F9 

1B8B E8B8FA 

IB8E E829FC 

1691 E86601 

!B94 7203 

1896 E9C600 

VB99 B 872 50 

1B9C EBB3F9 

1B9F E8B6FA 

1BA2 E813FC 

IB A3 A 089 07 

1BA8 E9I100 

1 BAB E8AAFA 

1BAE E809FC 



1BB1 
1BB4 
1BB6 
1B88 
1BBA 
1 BBC 
1BBE 
1BC0 

1BC2 
I8C4 
1BC6 
16C8 
1BCA 
1BCC 



A 089 07 

3C12 

742D 

3C16 

7432 

3C10 

7441 

3C14 

7443 
3CO0 
74 OB 
3C1 1 
74 OA 
E833F3 



711 j 

712 MOV AX,ASCII_AU 

713 JflP HSC_WT_END 
714 

713 ) 

716 j 

717 j Event Key Operation 

718 t 

719 ) 

720 EVENT_JCEY_OPi CALL PC CODE_0_KAI 

721 JZ EV_PC_OK_YO 

722 ; 

723 CALL ANCO_INPUT ; PC Code Input 

724 CALL ANG0_BIN DX 

725 CALL PC_CODE_ADRS 

726 CMP DX,Tsi3tBXJ 

727 J2 EV_PC_OK VO 
723 EVENT^ERR: JMP «SCERR_WT_EHO 

729 ; 

730 EV_PC_OK_YO: ; Event Enable 7 

731 MOV AX„ASC1I_PR 

732 CALL SPU_LED_AX 

733 CALL TIMER t SEC 

734 ; 

?35 CALL NEXT CONTINUE 

736 ; 

737 CALL YDYAKU__SEARCH 

738 JC Y_HAJIME~ 

739 JMP FORCED_EVENT 

740 : 

741 Y_HAJIME: MOV AX,ASCII_PR 
7*2 CALL SPU_LEdIaX 

743 CALL TIMER 10 SEC 

744 ; 

743 CALL NEXT CONTINUE 

746 ; ~ 

747 HOV AL,CKEY_DATA3 

748 JMP EVENT 1ST KEY 

749 ; ~ ~" 

750 EVEHT_KEY_JJAIT: CALL TIMER 10 SEC 

731 ; ~ 

732 CALL NEXT CONTINUE 
753 i 

734 MOV AL,tKEY_DATA3 

733 CMP AL,AUTNO_KEY_CODE 

756 4Z EVENT_AUTNO 

757 CMP AL , CLEAR_KEY_CODE 
738 J2 EVENT CLEAR 

759 EVENT_lSTJCEYr CMP AL, PLUS_K£Y_CODE 

760 J2 EVENT_PLUS " 

761 CMP AL,MINUS_KEY_CODE 

762 JZ EVENT MINUS 

763 CMP AL,TIMER_OUT_CODE 

764 JZ EVENT_T_OUT 

763 CMP AL * E VENT_KEY_COt>E 

766 JZ EVENT EVENT 

767 CALL KAZUKO 
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1BCF 733E 
1BD1 EBAF 

1BD3 E922FD 



1BD6 
1BD9 
1BDC 
1BDF 

1BE2 



EB30FA 
E8A2FA 
E810F6 
E8C9F8 
E9EEFC 



1BE3 E8B600 
1BEB B83541 
1 BEB E90800 



tBEE 
18F1 
1BF3 
1BF6 
1BF? 



E8CB00 

B84564 
E8ABF8 
E84AFA 



tBFC EBBBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7393 
1C0C E918FD 



1C0F 
IC11 
1C13 
1CI7 
1C1A 

1C1C 
1CIF 
IC21 
1C24 
1C27 



87£0 

8A1E2807 

6BF3 
E 864 02 
8800 

A28307 
B088 
A284 07 
E8F8F8 
E828FA 



1C2A E88DFB 



1C20 
1C30 
1C33 
1C33 
1C37 
1C38 
1C3D 
1C40 



A08907 

E801F4 

7249 

B700 

8A1E28Q1 

8BF3 

E87E02 

8A20 



1C42 A28407 
1C45 88268707 
1C49 E67202 



HEWLETT-PACKARD: 8086 As*«abl«r 
SOURCE LI HE 



176B 
1769 
1770 
1771 
1772 
1773 
1774 
1773 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
181 1 
1812 
1813 
1814 
1813 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



EVEHT_ T JOUT i 
i 

EVEWT_EVENT i 



J 

EVEHTJWTHO t 

eveht_clear : 
event_hsc i 



EVENT_PLUS : 

EVENTJIlMJSt 

EVENTJJD * 
EVEHT_HO : 

RANDOM.YOYAKU : 



JMC RANDOrt_YOYAKU 
JMP EVENT_EPR 

JMP RANDOM^ MODOR I 

CALL EVEMT_TO_BASIC 
CALL VIEMJTBLJLED 
CALL RUN_COHVERTER 
CALL SPU_LED_D!SP 
JMP HEXT_END 

CALL KEIYAKU 

nov ax,ascii_au 

JMP EVEHT_MSG 

CALL KAIYAKU 
JKC EVEN T — NO 
MOV AX,ASCII_DE 
CALL SPUJ_ED_AX 
CALL TIMER_1_SEC 

CALL NEXT_COHTIHU£ 

JMP EV_PC_OK_Y0 

CALL UP YOYAKU 
JMP EVENT.UD 
CALL D0UN_Y0YAKU 
JNC FORCED.EVENT 
JMP MSC.HO^UT^EHO 

MOV BH, 0 

MOV BL,CIC_BYTE3 

MOV SI,BX 

CALL KEY_BUFF_ADRS 

MOV CBX37$E3,AL 

MOV CMS8_LED3,AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_3_SEC 

CALL NEXT_COMT I HUE 

MOV AL, CKEYJDATA3 

CALL KAZUKO 

JC IRC_YOYAKU 

MOV BHTo 

MOV BL,C1C_BY7E3 

MOV SI.BX 

CALL KEY BUFF_ttDRS 

MOV AH,tSI3lBX3 

MOV tLSB_ LED3 t AL 
MOV CMSB LED 3, AH 
CALL KEY BUFF_ADR8 



; P»y Channel Shinki K«iy*ku 



; LSB 



; ttr K*y Input Wait 33 3 



AH • I 1st KEY 3 
AL - t KEY_DATA 3 

LED Display* 
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HEWLETT-PACKARD i 9086 Aszeabler 
SOURCE LINE 



1 C4C 




1 823 

■ O V 






E8CDF8 


1 826 




1 C52 


E841 FA 


1 827 








1 828 


* 




88362807 


1 829 




1C59 


81C6000A 


1 630 








1 831 








1 832 


* 




b V v V W W 


1 833 


FORCED FVFHT • 


1 C62 


833C0 0 


1 834 




1 tog 




t (J7*t 




1 CA? 
1 uo# 




1 Rlfi 
1 OOD 






7 A OP 


» 0<* r 








1 838 




I tow 


cocnnfl 


1 CllQ 
1 OJ? 




1 tor 


C0O7r O 


t Ai O 




1 vf ft 


concAt 

CO VC U 1 


1 fid 1 






FQ33PF 


1 RdO 








1 


> 


1 tro 


fcoBAr b 


t Oil j* 

l o44 


FUClIT BT t • 

tVfeNT^rTl t 






1 








1 Oil £ 


i 


1 C7E 


E996FC 


1 847 


IRC_YOYAKUl 






f A ,4 A 

1 848 


• 






1849 








1850 


* 


IC81 


8B3624 07 


1851 


ES_P A Y — STATUS 


1C83 


A d A ^ 

B1 07 


1852 




IC87 


D3C6 


1833 




* J~l _n.J~l 

1CB9 


A. 4 A & A A A^ 

81C60006 


1854 




4C80 


0336 1E07 


1855 




A A A 

1C91 


A^ 

C3y 


1856 








1857 




• #H A A 

IC92 


BE 00 09 


1 858 


EV^FREQ^ADRS : 


1C95 


0336 IE 07 


1859 






0336 iE9r 


* A^ A 

1 860 




* a a a, 

1 C9D 


C3 


1 861 








4) A^ 

1862 


1 


1 C9E 


A Aj^^ AA A ^ 

9836*8 Of 


1863 


KEIYAkUt 


* A A A 

1CA2 


A # A ^ AAAA. 

81 C6000A 


\ 864 




1CA6 


8AtC 


1865 




1CA8 


B700 


1866 




1CAA 


891E1E07 


1867 




1CAE 


E8D0FF 


1868 




1C81 


268024F8 


1869 




1CB5 


A02A07 


1870 




1CB8 


260804 


1871 




1CBB 


C3 


1872 




tcac 


88362807 


1873 


KAIYAICU: 


1CC0 


81C6000A 


1874 




1CC4 


8A1C 


1873 




1CC6 


B700 


1876 




tCC8 


89YE1E07 


1877 




1CCC 


E8B2FF 


1878 




1CCF 


26803CF8 


1879 




1C03 


7306 


1880 




1CD3 


268024F8 


1881 





j CtC Pav Channel Tuning 3 
; tCC Fay 333 



HOV CSX 3CBX+4 3 » AX 
CfttL SPU_LED_FLASH 
CAtt LED_BIH_BX 

rtOV SI^CIC.BYTES 
ADD St , HELP 
MOV CSI3 / BL 

CALL EV„FREQ_ADRS 
CMP WORD PTR CSI3,0 
JZ IRC_YOVA»CU 
CMP WORD PTR CSI3,I 
J2 EVENT.RT1 

CALL PAY_CHJ1IRU 
CALL SPU LED_DISP 
CALL EVENT_BIN_TBL 
JMP EVEHT_KE Y_U A I T 

CALL SPU_LED — FLASH 
JHP EVENT _KEY_WAIT 



JMP WT_N0_«T_END 

SI « ES.EVENT_TI«ER + CC0NV.N03 * 128 + Channel 
MOV SI, CC0NV_K03 

rtov cl,7 

ROL SI.CL 

ADD SI /ES^EVENT^TIMER 
ADD SI,Cb7naRY LED J 
RET 

HOV St>EVENT_N0_FRE0 
ADD SI,CBINARY LED I 
ADD SI, CBINARY_LED3 
RET 

HOV SI, CIC_BYTE3 
ADD SI ,HELP 
nOV BL, CSI3 
nov BH, 0 

MOV CBlNARY w LED3 . BX 
CALL E5_PAY"$ T Ani3 

AND BYTE PTR ES:CSI3 f 0F8H 
MOV AL,CDEVICE_N03 
OR ESttSI3,AL 
RET 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV BL,tSI3 
MOV BH,0 

MOV CBINARY w LED3,BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:CSI3,0F8H 
JNC KAIYAKU.ERR 
AND BYTE PTR EStCSU,QF8H 



; Timer Address 
; Channel 
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SOURCE LINE 



1CD9 F9 
I CD A C3 
tCDB C3 

1CDC EBA2FF 
1 CDF B480 
1CE1 26803CF8 
1CE9 7202 
1CE7 B4CO 

1CE9 0A262E07 
tCED 802680073F 
1CF2 08268007 
1CF6 E8F6F4 
1CF9 C3 

tCFA BEOOOA 
1 CFD 03362907 
IDOt B700 
1D03 8A1C 
1D0S 83FB00 
ID 08 740F 
1D0A 4B 
1D0B E90B00 

1D0E BEOOOA 
1D11 03362807 
1D13 B700 
1D17 8A1C 
1D19 8B362407 
101D B107 
1D1F D3K6 
1D2t 81C60006 
1D2S B164 
1D27 43 
1D2B 83FB64 
1D2B 7203 
1D2D BB0100 
tD30 26F60007 
1D34 7506 
ID36 FEC9 
1D38 7SED 
1D3A F9 
1D3B C3 

1D3C 891E1E07 
1D40 E823FA 

1D43 BE3000 
1D46 033624 07 
1D4R 861C 



1D4C 
1D30 
1D34 
1D36 
1D37 



8B362807 
81C6O0OA 

881 C 

F8 

C3 



1882 
1883 

1884 KAIYAKU_ERRi 
1883 ; 

1886 PAY_CH_WlRUl 

1887 

1888 

1889 

1890 

1891 ; 

1892 HATUi 
1893 

1894 
1893 
1896 

1897 ; 

1898 YOYAKU_ SEARCH : 
1899 

1900 
1901 
1902 
1903 
1904 
1903 

1906 ; 

1907 UP_YOYAKUt 

1908 ~ 
1909 
1910 

1911 UP_WAKEARI : 

1912 

1913 

1914 

1913 

1916 UYLt 
1917 
1918 
1919 

1920 UYJr 

1921 

1922 

1923 

1924 

1923 

1926 ; 

1927 UD_Y_RET t 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nOV AH. 8 OH 

CMP BYTE PTR ES:CSX3„0F8H 
«IC HATU 
nov AH,OCOH 

OR AH,tCOHV_NO_8tT3 

AND BYfE PTR CHOM_EVENT3,3FH 

OR CNOU_EVEHT3,AH 

CALL RUH_COHVERTER 

RET 

V10V 31/ HELF 

ADD SI,CIC_BYTE3 

nov 8H,0 

nov 8L,CSI3 

CHP 8X,0 

J2 UPJJAKEARI 

DEC BX 

JHP UP_UAKEARJ 

nov SI* HELP 

ADD SI,CIC_8YTE3 

nov BH,0 

nOV BL,CS13 

nOV SI,CCOHV_N03 

nov CL,7 

R0L SI,CL 

ADD SI ,ES_EVENT_TTHER 

nov cuioo 

IHC BX 
CMP BX,100 
JC UYJ 

nov bx, i 

TEST BYTE PTR ES : tSI 3 IBX3 , 7 

JHZ UD_Y_RET 

DEC CL 

JHZ UYL 

STC 

RET 

nov cbiharyj.edj,bx 

CALL BIHDECJLED 

nOV Sl,EVEHf_CHAHHEL 
ADD SI,tCONV_H03 
nov CSX 3/ BL 

HOV SI,CIC_BYTE3 
ADD St* HELP 
nOV tSI3,BL 
CLC 
RET 
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HEWLETT-PACKARD: 6086 Assembler* 



SOUFCC LINE 



1D38 

1D38 

1D3F 

1D6! 

1063 

1D67 

ID69 

1D6B 

1D6F 

ID71 

1D72 

1D74 

1D77 

1D7B 

1D7D 

1D7F 

1D81 

1082 

1D83 
1086 
1D89 
1D8D 
108F 



1D90 
1D91 
1094 
1096 
ID* A 
1D9C 



BE 00 DA 

03362807 

8A1C 

B700 

8B3624 07 

B107 

D3C6 

81C60006 

B164 

4B 

7503 

BB6300 

26F60007 

75BF 

FEC9 

73F0 

F9 

C3 

AOIE07 

BE3000 

03362407 

B804 

C3 



DOMN_YOVPKU : 



38 

BE0D04 
B700 

8A1E2807 

02DB 

8900 



1D9E B89CD4 
IDAt E800F7 
1DA4 E8B1F8 

IDA? E310FA 



1DAA 
1 DAD 
IDAF 

1DB1 
1DB3 
1DB6 
10B8 
1DBA 
1DBD 



ESFCOO 

7307 

3C16 

7571 

E942FB 

8800 

9A00 

A28407 

B420 



DVL: 



DYJ: 



1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1932 
1933 
1954 
1935 
1956 
1957 
1938 
1939 j 

1960 EVENT_BJN_TBL: 
1961 
1*962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1973 
1976 
1977 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1988 
1989 
t990 
1991 
1992 
1993 
1994 
1993 



MOV SI, HELP 

ADD S1,£IC_BYTE3 

MOV BL,tSI3 

MOV BH, 0 

MOV SI,tCONV N03 

MOV CL,7 

ROL SI,CL 

ADD 3I,ES EVENT TIMER 
MOV CL,!00 " 
DEC BX 
JH2 DVJ 
MOV BX,99 

TEST BYTE PTR ES j CSI 3 C8X3 , 7 

JN2 UD_Y_RET 

DEC CL 

JNZ DYL 

STC 

RET 

NOV AL,C BINARY LED 3 
MOV SI,EVEHT_CHANNEL 
ADD SI,CC0NV_N03 
NOV ESI3,AL 
RET 



Another Subroutines 



ANGO_TOUROKU: 



ANCO 1 10: 



ango_i_; 
anco t : 



0: 
1 t 



POP AX 

MOV SI, NEXT CO_ADRS 

J10V BH,0 

MOV BL,tIC BYTE 3 

ADD BL,BL ™ 

MOV (SI3CBX3,AX 

MOV AX,ASCII NU 
CALL SPU_LEDlrtX 
CALL TIMER_10_SEC 

CALL NEXT_CONTINUE 

CALL ANGO SUB 

JNC ANCO_7_20 

CMP AL.CLEAR_KEY_CODE 

JNZ ANCO_ERR~ ~ 

JMP RANDOM_RODOR I 

MOV tSl3CBX3»AL 

NOV AL,CSI3EBXJ 

MOV ELS8_LED3,AL 

MOV AH,20H 
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SOURCE LINE 



tDBF 


E80E01 


1996 






CALL »NCO_SUB 1 






1997 


J 






1DC2 


E8F3F9 


1998 






CALL HEXT^CONT I HUE 






1999 


p 






1DC3 


E8E1 00 


2000 






-~ ft| * ft fc Jfe Jhft ft Bk 

CALL ANG0_SUB 


IOCS 


73 OS 


2001 






JHC AHGO_1,_30 


1 DC A 


3C16 


2002 






cnp AL# CLEAR_KEY_C0£>E 


1DCC 


7356 


2003 






JM2 ANGD_ERR . 


IOCE 


EBCE 


2004 






JMP ANG0_1_1 0 


IDOO 


884 001 


2003 


ANCO_ 


1_30s 


MOV CSI 3CBX+1 3 , AL 


1DD3 


8A4001 


2006 


AWGO_ 


1_31 t 


MOV AL, CSXICBX+1 3 


IDDft 


A28407 


2007 






MOV EL5B_LEL> J * AL 


10D? 


8A20 


2008 






wMfti All r » ^ r nil V 

MOV AH/CSlJlBXj 


IDDB 


E8F200 


2009 






CALL AHC0_SUBI 






201 0 


• 






1 DDE 


E8D9F9 


2011 






CALL NEXT_C0MT I HUE 






2012 








1DE1 


E8C300 


2013 






CALL ANG0_SUB 


10E4 


7306 


2014 






JHC AMCQ_1_40 


1DE6 


3C16 


2013 






CMP AL , CL E AR_KE Y_C0DE 


1DE8 


73E9 


2016 






JHZ ANGO_1_3t 


IDEM 


EBCC 


2017 






JMP AKC0"ll21 


1DEC 


884002 


2019 


AHCO 


1 40t 


mov csi3Tbx+23,al 


1DEF 


8A4002 


2019 


AHCO 1_4 1 : 


MOV AL, CSIU8X+2 3 


1DF2 


A28407 


2020 






MOV CLSB_LED3,AL 


1DF3 


8A6001 


2021 






MOV AH,CSI3CBX+1 J 


1DF8 


E8D300 


2022 






CALL ANCO_SUB1 






2023 


ft 
# 






1DFD 


E8BCF9 


2024 






CALL NEXT_CONTINUE 


* * 




2023 


; 






1DTE 


E8A800 


2026 






CALL ANG0_SUB 


YE01 


7306 


2027 






JHC AHGO_1J*ET 


IE 03 


3C16 


2029 






CMP AL, CLEa'r_KEV_CODC 


1E03 


731D 


2029 






JHZ AHGO.ERR 


1E0? 


EBCA 


2030 






JMP AHGO_1 31 


1E09 


884003 


2031 


AWCO_ 


.1_RETt 


MOV CSI3?BX*33,AL 


1E0C 


A28407 


2032 






MOV CLSB.LEDl.AL 


1E0F 


8A6002 


2033 






MOV AH, [SUIBX+23 


1E12 


E8B800 


2034 






CALL ANGO_SUB1 






2033 


* 






1E19 


BE 0004 


2036 






MOV SI .HEXT_GO_ADRS 


1E18 


8700 


2037 






MOV BH,0 


1E1A 


9A1E2907 


2038 






MOV BL,IIC.BVTE3 


1E1E 


02DB 


2039 






ADO BL^BL 


1E20 


8B0O 


2040 






MOV AX^CSntBXD 


1E22 


30 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


; 










2044 


# 

9 










2043 


i 






1E24 


E9BBFA 


2046 


ANCO ERR t 


JMP MSCERR_UT_EHD 






2047 


i 










2048 


i 










2049 


; 






1E27 


38 


2030 


AHGO_INPUT i 


POP AX 


1E28 


BE0004 


2031 






MOV SI,NEXT_CO ADRS 


1E2B 


B700 


2 032 






MOV BH, 0 " 
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SOUPCE LINE 



1E2D 


8A1E2807 


2033 








MOV BL, I IC_B* TE J 


1E31 


02DB 


2034 








ADD BL,BL 


tE33 


8900 


2033 
£036 


t 
$ 






MOV 1 5 i J I BXj , AX 


1E35 


B8B6B6 


2037 


ANGO 2_ 


.1 0! 


MOV AX, DB6B6H 


1E38 


EB69F6 


2038 








CALL SPUJ.ED_AX 


1E3B 


E81 AF8 


2039 
2060 


* 






1 ^ * U ^ #V * rife 

CALL TIMER_10_SEC 


1E3E 


E879F9 


2061 
2062 


J 






CALL NEXT_C0MTINUE 


1E41 


EB6300 


2063 


ANGCL 


2 11t 


CALL AHGO_ SUB 


1E44 


7307 


2064 








JMC ANG0_2_20 


1E46 


3CI6 


2065 








CMP AL,CLEAR_KEY_C0DE 


1E48 


73DA 


2066 








JN2 ANC0_ERR 


1E4A 


E9ABFA 


2067 








%IMP RAND0M_M0D0R1 


1E4D 


8800 


2068 


ANGO_ 


*» 


20; 


MOV CSmBX3,*L 


tE4F 


B8B686 


2069 


AHGOl 


.2_ 


21 i 


MOV AX.86B6H 


IE52 


E88900 


2070 
2071 


% 






CALL AN&0_SU82 


1E33 


E862F9 


2072 
2073 


; 






CALL NEKT^CONTINUE 


1E38 


E84E00 


2 074 








CALL ANGO_SUB 


1E3B 


7306 


2075 








JNC ANGO_2_30 


1E3D 


3C16 


2076 








CMP AL , CLEAR_KEY_C0DE 


1E5F 


75C3 


2077 








OHZ AHG0_ERR 


1E6t 


EBD2 


2078 








JMP ANC0_2_1 0 


1E63 


884001 


2079 


ANGO_2_30* 


MOV £SIKBX+1J,AL 


1E66 


B8B620 


2030 


ANG0231 : 


MOV AX,20B6H 


1E69 


E87200 


2081 






CALL ANG0_SUB2 


* 




2082 


# 








1E6C 


E84BF9 
/ 


2083 
2084 








CALL NEXT_C0NT I NUE 


1E6F 


E83700 


2085 








CALL ANG0_SUB 


IE72 


7306 


2086 








JHC HNGO_2_4 0 


IE74 


3C16 


2087 








CMP AL,CrEAR_KEY_C0DE 


1E76 


73AC 


2088 








JH2 AHGO_ERR 


1E78 


EBDS 


2089 








JMP ANG0~2 21 


1E7A 


884 002 


2090 


ANGO. 




_40: 


MOV CSIUBX+2},AL 


1E7P 


B88620 


2091 


AMCC 2. 


~41 : 


MOV AX,20S6H 


1E30 


E85B00 


2092 
2093 


• 
* 






CALL ANG0_SUB2 


1E83 


E834F9 


2 094 
2095 


* 
* 






CALL NEXT_C0NT I HUE 


1E86 


E82000 


2 096 








CALL ANGO_3UB 


1E89 


7306 


2097 








JNC ANGO 2 RET 


1E3B 


3C16 


2098 








CMP AL* CLEAR KEY_C0DE 


1E3D 


7393 


2099 








ON? ANG0_EPP 


1E8F 


EB03 


21 00 








- JMP ANGO_2_5l 


tE?1 


884 003 


2101 


AMCO. 


_2. 


_RETi 


MOV tSIJCBX+TKAL 


1E94 


B32020 


2102 








MOV AX, 2 02 OH 


1E97 


E34400 


2103 
2104 


» 
* 






CALL AHG0_SUB2 


IE9A 


BE 00 04 


2105 








MOV SI»KEXT_GO_ADRS 


1E9D 


B700 


2106 








MOV BH.O 


1E9F 


8A1E2A07 


2107 








MOV BL.UC_BYTEJ 


-1EA3 


02DB 


21 08 








ADD BL,BL 


1EA3 


8800 


21 09 








MOV AX,tSI3CBX3 
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SOURCE LINE 



1 EA7 
1 EA8 



30 
C3 



I Eft? 
1EAC 
I EAF 
1EBI 
1EB3 
1EB3 
1EB6 
IEB9 
IEBC 
1EBD 

tEBE 

1EC1 

1EC3 

»EC? 

1EC9 

IECB 

1ECD 

IECF 

1ED0 
1ED4 

tED7 
1EDA 
t£DD 



A 089 07 

E333F2 

7300 

3CO0 

7304 

38 

E93FFA 
E8Q200 
F9 
C3 

BE001 0 
B700 

8A1E2807 

03DB 

03DB 

03DB 

03DB 

C3 

88268507 

E8BDF4 

E8D1P3 

E87BF7 

C3 



1EDE E8C3F5 
1EE1 E874F7 
1EE4 C3 



»EE5 
IEE8 
IEEh 
!EEl 
tEEE 
tEFl 
1EF4 
1EF7 
1EFA 
1EFC 
IEFF 
IF 02 
IF 03 
tFOr 
IF OA 
1F0D 
1FI0 
1FI2 



E9D6FF 

B500 

8«F3 

8A1 0 

80E20F 

E81F00 

8H4301 

90E1 OF 

03M 

E9M0n 

8048 02 
80E1 OF 
03Dt 
£81900 
3A4803 
90E1 OF 
Q3M 
C3 



211 0 
2111 
2112 
2M3 
2114 
2113 
2116 
2117 
2118 
21 19 
2120 
2121 
2122 



ANGO_SUB : 



KkORU: 



1FI3 03D2 
1F13 8BC2 
IF 17 03C0 



2123 
2124 
2123 ; 

2126 KEY_8UFF_ADRS 

2127 

2128 

2129 

2130 

2131 

2132 

2133 

2134 ; 

2135 ANC0_SUB1 t 
2136 

2137 
2138 
2139 

2140 ; 

2141 ANGO 3UB2: 
2142 

2143 
2144 ; 

2143 ANGO_eiHJ>X: 

2146 ~ 

2147 

2148 

2149 

2150 

2131 

2132 

2153 

2154 

2133 

2136 

2137 

2138 

2159 

2160 

2161 

2162 

2163 t 

2164 MULT I 10 DX: 
2163 

2166 



PUSH AX 
PET 



KOV AL* CKEV_DATA3 

CALL KAZUKO" 

JMC KEY_BUFF_ADR3 

CUP AL,TIMER_OUT_CODE 

J HZ KAORU 

POP AX 

JMP RANDOM_MODORI 
CALL KEV_BUFF ADPS 
STC " 
RET 

MOV $I,KEY_DATA_STACK 
MOV 8H r 0 

KOV BL,tlC_BYTE3 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

RET 

MOV tMSB_LEDD> AH 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_DISP 
CALL TIttER_1 0_SEC 
RET 

CALL SPU_LEt>__6X 
CALL TIMER 10 SEC 
RET ~ 

CALL KEY_8'JFF_ADRS 

MOV CH,0 

MOV DH,CH 

MOV DL„tSI3tBX3 

AHD DL , OFH 

CALL MULTI_10_DX 

MOV CL,t5I + U£8XJ 

AHD CL,OFH 

ADD DX,CX 

CALL MULTl_10_DX 

MOV CL,tSI+2UBXJ 

AND CL , OFH 

ADD DX,CX 

CALL KULTI__10_DX 

MOV CL,CSI+33CBX3 

AMD CL,OFH 

ADD DX,CX 

RET 



X DX w «1 



; DX * #1*1 0 



; DX » #1*1 P+«2 

; DX 0*#2>*1 0 



: DX - <«1*10+*2>*10**3 

; DX «r<#|*! 0+#2>*10+#3 0 



j DX »<<#!*1 0**2 >*1 0**3 >*lO+#4 



ADD DX,DX 
WOV AX,DX 
ADD AX, AX 



; *2 
I »2*2 



*4 
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HEWLETT-? HCkKPO: 8086 A»#«»bl«r 



SOURCE LI HE 



1F19 03CO 
IF IB 03D0 
1F1D C3 



1FIE 
1F1F 
IF22 
1F24 
1F29 
1F2R 

1F2C 
1F2F 



38 

BED004 
B700 

3AIE2807 

02DB 

8900 

E83FFF 
C6400700 



1F33 B85541 
IF36 E36BF3 
1F39 ES0AF7 

1F3C EB7BF8 



1F3F 
1F42 
1F44 
1F46 
1F48 
1F4A 
1F4D 
1F3D 
1F52 
1F33 
1F57 
1F3A 
1F5D 



A08907 

3CI2 

7476 

3C16 

7462 

E871FF 

FE4007 

B020 

A28507 

8A0O 

A28407 

E84EF5 

E8E6F6 



1F60 E337F8 



1F63 
1F66 
1F68 
1F6* 

IF6C 
1F6E 
1F71 
1F74 
IF77 
1F79 
1F7C 
1F7F 
1F81 
1F84 
1F87 



A 08907 

3C12 

7452 

3C16 

743E 

EB4DFF 

8A6007 

80E403 

OADC 

3*4 OFF 

A23507 

8AC0 

A28407 

E80DF4 

E821F3 



21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 



67 
68 
69 
70 
7! 
72 
73 
74 
75 
76 
77 

73 



ADO AX, AX 
ADt> DX,AX 
RET 



+2*2*2 
*2 ♦ *8 



*8 
*10 



1F8A E831FF 
1F8D FE4 007 
1F90 8A6007 



2179 

2180 

2181 

2182 

2183 

2134 

2185 

2136 

2187 

2188 

2)89 

2190 

2191 

2192 

2193 

2194 

2195 

2196 

2197 

2198 

2199 

2200 

2201 

2202 

2203 
2204 

2205 

2206 

2207 

2208 

2209 

221 0 

221 1 

2212 

2213 

2214 

2213 

2216 

221? 

2218 

2219 

2220 

2221 

2222 

2223 



ANGO_D I SPLAY : 



«NGO_AU_WT_LP » 



K«v In Shit* ftngou Wo Displav Sum ' *> 
POP AX 

MOV S I * NEXT_CO_ADRS 

HOV BH,0 

MOV BL,tIC_8YTE3 

ADO BL,BL 

MOV tSI3£BX3,AX 

CALL KEY_BUFF_ADR$ 

MOV BYTE PTR Tsi3tBX+73,0 

MOV AX, ASCII AU 
CALL SPU_LEr*"AX 
CALL TIMER_1_SEC 

CALL NEXT_CONTIMUE 

MOV AL,CKEY_t>ATA3 

cmp al,authcLkey_code 

j2 ahgo_hintei 

cmp *l,clearjcey_code 

JZ ANC0_N0_AUTHQ 

CALL KEY_BUFF_*C'PS 

IMC BYTE PTR CS13tBX*73 

MOV AL.20H 

MOV CMSB_LEM.AL 

MOV AL.CSI3tBX3 

MOV CLS8_LED3,hL 

CALL 3PU LED DISP 



*HGO_DISP_LP: CALL T3MER_I_SEC 

* 
» 

CALL NEXT.COWTINUE 

MOV AL. CKEY_DATA3 

CMP ftL,AUTHOJ'EY_CO£>E 

02 *MG0_NIMTE1 

CMP AL,CLEAP_^EY_CODE 

02 ahgo_no_mUtho~ 

CALL KEY_BUFF_mDPS 
MOV AH,CSI3CB;>73 
AMD AH, 3 
OR BL, AH 

MOV AL,CSt3t8X-l3 
MOV tMSB_LED3,HL 
MOV AL,CSI3£B::3 
MOV rLSB_LED3,AL . 
CALL SPU_CLEAR_MSP 
CALL 5PU_LED_DISP 

t 

CALL KEY_BUFF_ADRS 

IMC BYTE PTR CSI3CBX+73 

MOV AH,CSI3tBX+?3 



r 



9 
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HEWLETT-PACKARD I 8006 *ss«»Mcr 



SOURCE LINE 



1F93 
TF96 
1F98 
1F9B 
1F9D 



0OFC96 

7314 

80E403 

73C0 

E8A6F6 



1FA0 E817F8 

tFA3 A08907 
1FA6 3Ct2 
1FA8 7412 
1FAA EB87 



1FAC 
1FAF 
1FB1 
1FB3 
1FB7 

1FB9 
1FBA 
1 FBB 

1FBC 
I FBF 
1FC1 
1FC5 
IFC7 
1FC9 
1FCA 
1 FCB 



IFCC 
tFCE 
1FD0 
1FD2 
1FD4 
1FDS 

IFDb 
1F09 
1FDB 
1 FDE 
1FE1 
1FE3 
1FES 



BE0004 
B700 

8A1E2807 

02DB 

6BO0 

50 

F9 

C3 

BE 0004 
B700 

8A1E2807 

02DB 

8B0O 

90 

F8 

C3 



3C88 
7406 
3C8A 

7479 

F8 

C3 

8A44 05 

B400 

8B54 06 

BB0009 

03D8 

03D8 

8917 



1FE7 BAO0O0 
1FEA BB0006 
1 FED 03D8 

1FEF 83FA06 
IFF 2 7356 



1FF4 
1FF8 



26F60707 
7449 



2224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2239 
2236 
2237 
2238 
2239 
2240 
2241 

2242 

2243 

2244 

2249 

2246 

2247 

2248 

2249 

2230 

2231 

2252 

2253 

2234 

2235 

2236 

2257 

2238 

2239 

2260 

2261 

2262 

2263 

2264 

2265 

2266 

2267 

2268 

2269 

2270 

2271 

2272 

2273 

2274 

2275 
2276 
2277 
2278 
2279 
2280 



AUGO_AU_RETRY I 



ANGQ_NO_AUTHO : 



ANCO HINTEI : 



PAY_GR0UP_1 



PAY PROG START: 



EV_F_ST_CK! 



cn*> AH, ISO 

JHC ANGO_NO_AUTHO 

AND AH ,3 

JHZ ANGO_DISP_LP 

CALL TIMER_1_SEC 

CALL HEXTJTONTIHUE 

HOV AL,IKEY_DATAJ 
CMP AL,AUTHO_KEY_CODE 
J2 AMGO_NINTEI 
JMP ANCO_AU_UT_LP 

HOV SI,MEXT_CO_ADRS 

HOV BH,0 

MOV BL,tlC_BYTE3 

ADD BL,BL 

MOV AX,CSI3tBX3 

PUSH AX 

STC 

RET 

MOV SI ,HEXT_CO_ADRS 

110V 0H,O 

WOV BL,C1C_BYTE3 

ADD BL,BL 

nOV AX,CSI3CBX3 

PUSH AX 

CLC 

RET 



CMP AL,88H 

JZ PAY_PRQG_START 

OIF AL,8AH 

JZ PAY_PROC_STOP 

CLC 

RET 

HOV AL,£SI+33 i Channel 
MOV AH,0 

MOV DX,CSI*63 ; DX » Freq. Data 
MOV BX,EVENT_N0_FREQ 
ADD BX,AX " 

ADD BX,AX ; BX - Fr«q. T*ble address 

MOV CBXJ,DX ; Rr«quency Set 

MOV DX,0 

MOV BX,ES EVEHT TIMER 
ADD BX,AX " 

CMP DX,6 

JHC P_P_START_RET 

TEST BYTE PTR ES:£BX3,7 
JZ NEXT EV ST 



* 
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HEWLETT-PACKARD! 8086 **5*»bl«r 



SOURCE LINE 



1FFA 30 
53 

1FFC 52 



1FFD 
2000 
2004 
200? 
2009 
200B 

20GD 
2010 
2012 
2014 
2016 
2018 
20IC 
201F 
2022 
2025 
2029 

202C 
202F 
2033 
2037 
203B 



A31EO? 

88162407 

268A0? 

2407 

7502 

B002 

A22A0? 

02C0 

02C0 

02C0 

02D0 

88162807 

E81 AFO 

E884F0 

E88FF3 

8B1E1E07 

E83CF7 

BE8003 

03362807 

0336280? 

BB161A0? 

8914 



203D E81FFC 



2040 
2041 
2042 
2043 
2044 
2 048 



30 
5B 
58 
42 

81C38000 
EBa5 



204h F8 
2048 C3 

204C 90 
204D F8 
204E C3 



2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
2293 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2*304 
2305 
2306 
2307 

2308 
2309 
231 0 
231 1 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 

2332 
2333 
2334 
2335 
2336 
2337 



DEV Ok: 



HEXT_EV_ST: 



P_P_STmRT_RET( 



PAY_PP0G STOP: 
PHY JSR0UP_2 : 



J 



PUSH AX 
PUSH BX 
PUSH DX 



Chinn* 1 

M th Converter 
Drop Ho. 



Event Tim«r Addr 



MOV CBINAPY LED). fix 
H0V CC0NV_M01.DL 
MOV AL,E3iCBX3 
AND AL,7 
JNZ DEV_OK 
MOV fit ,2 

"OV CDEVICE_NOJ,AL 
ADD AL, AL 
ADD AL,AL 

ADD AL,AL ; AL 

ADD DUAL 
HOV CIC_BYTE3,DL 
CALL C0NV_T0_DR0P 
CALL ID_DROP~DEVJCE 
CALL SPU.RELAY ON 
MOV BX,CB1NAPY~LED) 
CALL B1NDEC_LED 

MOV SI , JUMP ADDRESS 

ADD SI,tIC_BYTE3 

ADD SI,UC_BYTE) 

MOV DX , CBASE_PQ I HT J 

MOV CSIJ.DX 

CALL FORCED_EVEHT 

POP DX 

POP BX 

POP AX 

IMC DX 

ADD BX,128 

JMP EV_F_ST_Cr 

CLC 
RET 

HOP 
CLC 
RET 



8 



GLOBAL 
GLOBAL 
GLOBAL 

GLOBAL 
GLOBAL 
CLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUER_DET_CMD 

LOAD_FROM_DROP 

LOAD_TO_DROP 

SPU_?T6TUS_REfi 

ID_DROP_DEVICE 

ic^drop^device 
conv_su bit_al 

DR0P_8IT_AL 
SPU_RELAY_OFF 
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SOURCE LINE 



2138 


GLOBAL 


2339 


GLOBAL 


2340 

V* *r V 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2343 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2348 


GLOBAL 


2349 


GLOBAL 


2350 


GLOBAL 


23?) 


GLOBAL 


2332 


GLOBAL 


2353 


GLOBAL 


2354 


GLOBAL 


2335 


GLOBAL 


2356 


GLOBAL 


2357 t 




2338 ; 




2359 ; 




2360 


EXTRH 


5361 




2362 




2363 




2364 




2365 





SFU_CLEAR_t>ISP 

EVENT_LED_OFF 

DROP_n*P_SET 

KEY_OPEP*TIOM 

COir/.TO^OROP 

t*ROP_TO~COHV 

B I Kt»EC_LED 

LEP_VIEW_TBL 

SPU_LED_DISP 

RUN_CONVERTER 

PmKEARI.OE_OH 

OP SPU.OFF 

opIihitial 

B*SE_ROOTINE 

JUPlP_rtDRS_INlT 

JUMP_apRS_INIZ 

OEV ICE_MAP_SET 

POY_GROUP_1 

POY_CP0UpZ2 



Error^" 
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What Is Claimed Is : 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one. of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 



2. The apparatus defined in claim 1, 

further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal . 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 



01 67237 

5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal, 

8. The apparatus defined in claim 5, 

wherein: 



" 016723 

said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11* The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal* 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

* 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
p a y_per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19 , wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 
external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means ; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error . 

22. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of- the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 

unit means has information to transmit to the head 
end* 



23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information* 

24. The cable television system defined 
in claim 23 r wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 

associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 



26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
termini devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop palling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 

control unit means. 

30* The cable television system of 
claim 29 , wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 

unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 



-341- 0167237 

the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information* 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable, 

33* The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

* 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 

cable network is applied ; 

a plurality of drop cables connected 

to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35- A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compr i sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber 1 s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by . the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 

head end means for transmitting a 

television signal; 

a cable network having a plurality of 

cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized* 



38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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